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ScmcMARY. Introduction (p.iioi). ; — World’s pro luct’on of fertil-ssers (p. IT03). — In- 
ternational trade in fertilizers (p. 1109). — Consumption of fertilizers in different countries 
(p. 1134). — Prices 01 tnineral phosphates, potash salts and nitrogenous fertilizers 
(p. 1132). — Bibliogr.tphy (p, 1138). 


INTRODUCTION. 


This review is the first number of a half-yearly periodical whose pub- 
lication was decided upon at the last General Assembly held at the In- 
stitute (Inst- int. d^agr., 4^**^ ''Ass. gen., Decis. II, Rapport Pioda-Taur, 
1913). The general plan of the review was established by the Permanent 
Gfmmittee;^t will appear regularly in the official (French) edition on 
March 1st and September ist, that is to say at those times o£ year when 
pt|rchases are being made by consumers, and will form a continuation to 
Production et consommation des engrais chimiques dans U monde^ already 
lAblished. by this Institute. 

As regards the products to be considered, the scheme laid down in 
the above publication has been adhered to and the fertilizers limited to 
the following categories : ' 

I- Phosphatic fertilizers: mineral phosphates, basic slag, super- 
phosphates, guanos, bones. 

2. Poiassic fertilizers : Stassfurt salts, other potassic fertilizers- 
A. 3. Nitrogenous fertilizers : nitT3±e of soda, sulphate of ammonia, 
';synthetic fertilizers, , organic fertilizers- 
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iKTKOBUmON 


In consideration of tiie similarity of their market conditions^ snlplmr 
and copper sulphate have been included in^ the Review as other products, 
useful to agriculture. 

The Review comprises five parts : production, imports and exports, 
consumption, prices, bibliography. 

The figures given refer as far as possible to the whole year 1913 and to 
the first half-year of 1914; those referring to 1912 have also been reproduced 
for comparison. Prices are those of the first half of 1914 and of forward 
deliveries for the end of 1914 (i). The next number of the review, to appear 
on March i, 1915, will contain final figures for 1913, and as fat as possible all 
those for 1914, while prices will refer to the second half of ,1914 and of for- 
ward deliveries for the beginning of 1915. 

Production. — Each fertilizer forming a different category is tabulated 
according to its production in the different countries. 

Imports and exports, — The principal products which are classified,,, 
under separate headings in official returns are each tabulated. to show' the 
commercial movement "iir the different countries; an official statement"' 
of the international situation is thus obtained. . , . . 

Constmiption. — A few figures obtained by the Institute will be pub- 
lished under this heading ; statistical ir formation on this point is very 
difficult to obtain and should form the object of future development. 

■Prices,'— Wholesale market prices from certain important markets 
are selected for reproduction and where necessary a distinction will be 
drawn between nominal quotations and actual selling price. This part 
of the Review will be further developed as time goes on in order that it 
should prove of the greatest possible practical value. 

Prices of mineral phosphates are given both in America and c. i, f. in 
Europe. Potash salts are quoted at the German official prices and at 
New York, the latter aS' representative of the most important independent 
market. 

Official quotations from the principal markets are compared for ni- 
trate of soda; sulphate of ammonia and synthetic manures during the first 
six months of .1914, the figures referring to prices at the end of each month.. 

.„ Bibliography , ; — , I),iscoveries of new beds or the adoption of new ma- 
nufacturing processes for dealing with chemical products used in agricul- 
ture wiirbe notified in this part of the Review, as well as new methods of 
applying;such products or legislative measures in connection with them. 


(i)' Quotations for forward det-veries" tiave become invalid owing' to .the present 
aationalsilttatlon. ' " 
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WORI^D'S PRODUCTION OF FERTILIZERS 
AND OF CHEMICAL SUBSTANCES FOR AGRICULTURAL USE. 


Phosphatic Fertilizers. 

I. — Woreb’s Production of Naturai, Phosphates. 


Country 


tk) Phosphotiies : 

United , States of America 

'Tunis 

Algeria' , , 

France 

Claris tmas Island 

Ocean and Nauru Islands 

Belgium 

Bgypt. 

Angaur (Palau Islands) 

Makatea (Tuamotu Islands) 

Butcli West Indies ' 

Russia 

South Australia 

French Guiana ; . 

Spain * 

Japan.. 

b) Apatites: 

Sweden 

Norway 

'Canada 

Total 


" V , Tine figures for the United States refer to amounts mined ; amounts 
sold were 3 146 573 m. tons in igii; and 3 030 905 m. tons in 1915. The 
figures for Tunis also refer to amotints mined, while amounts despatched 
were T'^923, 007 m. tons in 1912 and 1 984 '880 m. tons in 1913. '■ The figures 
for Algeria on the other hand refer to exports and should be Increased by 
the amount consumed internally for the manufacture of superphosphate, 
which is in part 'exported (see Part 3 , table III, p.,,iixi). 


1912 


1st Jbalf-yeax 

1914 

metric toits(i) 

3 231 636 

2 057 498 
377 601 
330 000 
159 512 
300 000 
203 100 

metric toas 

3 202 636 

2 284 678 
438 601 
335 000 
152405 

metric tom 

239 690 

69 95S 
60 000 
40 000 
20 362 
25 000 

6 198 

64 138 
90 000 

25 000 

60 000 




7879 

8 000 ' 





■ 164 



6 888 908 

(6 600 458) 



(i) Metric ton * 0.9931 long tou. 
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WOEI^D’S PEODUCIIOX OF FEETII,IZSES 


II. — World’s Production of Basis vSuag. 


Country 


Germany 

France 

Belgitim 

United Kingdom 

Uusemburg 

Austria- Hungary , 

Italy * ' , . . . 

Russia * 

Sweden 

Other .countries, . 


1912 


1913 


i8t half-year 

^914 


metric tons 


metric tons 


metric tons 


Total . . . 


2 no 000 
679 000 
534 000 
400 000 
253 000 
92 000 
20 000 
16000 
15 000 
(25 000) 


(2 200 000) 
(700 000) 
(500 000) 
404 000 
(250 000) 
{100 000) 
20 000 
32 000 
(15 000 ) 
1^25 000) 


4 144 000 


(4 246 000) 


Potassic Fertilizers. 


Witlb. regard to tlie Stassfurt potash salts, figures are given wlalcii have 
been supplied by the German Potash Syndicate and it should be noted that 
these differ slightly from those published later by the German Imperial 
Office of Statistics (see Vierieljahrshefte zur SiaitsUk des Deutschen Reichs). 
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III, — Production of Potash Sauts in Germany, 




! 

j ist half-year 

Nature of salts 

191a 

ms i 



j 1914 


1 metric tons 

metric tons metric tons 

a) Crude salts : 



Camallite and kieserite 

5 281 642.7 

5302350.5 

Kainite('ncludmg liartsalz and skosnite) and 


i 

sylvinite 

5 788371.6 

6 305 160.0 

Total 

n 070 014.3 

II 607 510.5 

b) Treated salts : 



Choride of potash 80% 

471 4^4.6 

484 2e;4.I 

Snlplmte of potash 90 % 

115 728.4 

.a...*....*. 

no 783,6 

Sulpliate of potash-magnesia calcined 48 % 

55 987-2 

58 269.1 

Potash manure salts 20, 30, 40 % ■ 

723 257.4 

906 212.4 

Potash mf-mtire spilla 38%.............. 1 

48 059.0 


Sulphate of potash - magnesia , crystal- 



lised 40 % 

172.5 

1 19.4 

K eserite in lumps ■ 

45 492.4 

36708.2 

ICiestTite calc-'jicd and ground ^ ^ ^ ^ , 

I 070 .^ 

I 165.8 . 

Total 

I 461 201.8 

I 647 906.0 ............ 


IV. — Totae .Amounts of Potash Saets soed for 
Agricueturae and Industriae Purposes {as K^O). 




i 

I ist half-year 

Destination 

1 191a 

1913 1 



1 i mi 

' ! 


metric tons 

metric tons metric tons 

a) For a jimllural purposes : 



G'.many.„. 

463 383.6 

' 536 102.6 ............ 

.'Other countries. 

440 375.4 

467 810.6 

Total 

903 759.0 

r 003 913.2 

b) For industrial purposes : 



Germany . * . , 

65 181.4 

68 180.2 

Other countries * ' 

40 278.3 

38 276-0 

Total 

105459-71 

106456.2 

Grand total.,,.. 

I 009 21S.7 

I i 10 369.4 . 
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Nitrogenous Fertilizers. 


V. — General Movement of Chilean Nitrate. 


Movement 

r 

1913 

1 

19x3 

ist Imll'Tcar 
(up to May 3x) 
1914 


metric tons 

metric tons 

metric tons 

Production ! 

* 773 459 

2 586975 

I 214 747 

Export j 

2 739 530 

2 494 166 

I 016 629 

Consignments for consumption | 

2556973 

2 530 645 

I 765 319 

Visibie stocks (Dec. 31} 

1 765 867 

I 620 056 

I 205 420 
(May 31) 


VI. — World's Production of Sulphate of Ammonia. 


Qcmntrv 


19x2 


1913 



metric tons j 

metric tons 

Germany 

492 000 

549000 

United Kingdon. 

394 500 

425 700 

United States 

149 700 

176 900 

France 

69 000 

75000 

Belgium. 

43 700 

4S 600 

Austria-Hungarv 

35 500 

39 000 

Italy 

II 100 

15000 

Spain 

12 000 

15 000 

Netkeriancis,, , . . . ■ 

6000 

6 000 

Russia 

4000 

8000 

Japan . 

7 300 

8000 

Australia 

3000 

3 000 

Denmerk 

2 400 

2 800 

Sweden 

I 4€to 

I 400 

Otker cotiiitries. 

(75 000) 

(75 000) 

Total 

(l 306 600) 

(l 448 400) 


ist ImH-y 

19x4 


metric tons 


2 aoo 
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The figure s for the United Kingdom refer to the total amount of am- 
monia produced stated as sulphate ; according to the Board of Trade the 
sulphate of ammonia actually produced would only be a little over 84.34 
per cent, of these figures. The amount of ammonia produced in Italy 
in the first half-year of 1914 refers ordy to sulphate formed by the conver- 
sion of calcium cyanamide. 


VII. — Worub's Production of Caucium Cyanamibe. 


Country 


1912 


metric tons 


1913 


metric tons 


2St liaif-ycat' 

2914 


metric tons 


Germany. 

Austria-Hungary 

United States and Canada 

France., . . . , . * 

Italy ' 

Japan 

Norwi.y. 

Swc( len 

Switzerland. 


Total 


(25 000) 
5 000 
(14 000) 

(7 500) I 
10304 


{23 000)! 

(7 500) 
(14 000} 
(7500) 
14 982 


12 000 


5 ^99 
13 892 
6043 
(7 500/j 


{94 43S) 


(7 500 
22 nr 
(8 000 ' 
(7 500' 


(E14 093 


Figures in brackets represent the productive capacity of the factories: 
others represent the actual production. 


VIII;— Movement of Norwegian Nitrate op Lime. 



, 1912 

1913 

1st Isalf-year 

1914 


metric tons 

. metric tons 

metric tons ^ 

1 

Estiiuated prodnctioiiA''. ■ 


70 000 

70 171 

1 

35000 

EicportS'* ■ . , 

51701 
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WOm^D'S PRODUCl'ION OP FERTll^IZERS 


Other Cfiemicai Products for Agricultural Use» 
IX. — World's Production of Crude Sulphur. 


Country 


1912 

1913 

1st half-year 
1914 



metric tons 

metric tons 

metric tons 

Sicily 

Oilier Italian regions . . . . . 

' 

; 356531 

10 000 

37497 

! - i 

345 349 

10 000 

37 839 

159 243 




Italv 

ftotall 

404028 
; 308 328 

54 256 

{50 000) 

1 393 iSS 

1 3^6 575 

49 1 31 
{50 000) 


United Sfetes. . ^ 


Japan : 


Other CrtiinfripR ...... ■ 

^7“ 





Total. .. 

’ 

816612 

808 S94 





According to in formation from the “ Consorzio solferino slciliano 
the production in Sicily is made up of the amounts conveyed to exporting 
ports together with the internal consumption, which is estimated as lo ooo 
metric tons. 

X. — World's Production of Sulphate of Copper. 


Country 


1912 


1st half-year 
I9H 


metric tons 


metric tons 


metric torn 


Uiiitcd Ksngcloiii . 

Italy 

Uiiilcci States 

France 

Atistria- Hungary 

Germany 

Otter countries (Sweden, etc.) 

Total. . . 


85 500 
52312 
X 7908 
26 000 
15 200 
5 94^2 
I 000 


76 8431 


63 261 


29 217 
24643 

26 000 
15 400 
5682 
I 000 


203 862 ' 


178 785 ! 


The figures given for the United Eongdom are those of exports, which:;' 
are approximately equal to the production. PorTreland the, follomti'g' 
figures have been obtained : 

imports Exports 


3:912 2 899 metric tons , I 4.2 ■ metric tons 

1913. . ............. 4780 „ 3 „ 
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INTERNATIONA!. TRADE. 

Tke data given below are drawn from the customs returns of imports 
and exports for each country and represent what is commonly termed the 
special trade of imports and exports (see : Inst. Int. d'Agr., Publications 
du Bureau de la Statistique Generale, No. 4, Notes sur les Statistiques du 
Commerce exterieur dans les differents fays, 1914). Tie figures referring to 
similar or almost similar classes of material in the returns have been col» 
lected into tables with various headings, qualifying notes being made where 
necessary. 

The fiscal year in Canada ending in March, the figures for the two 
years ending in March 1913 and 1914 are given under 1912 and 1913 re- 
spectively. The same applies to British India. 


Phosphatic Manures. 


I. — Imports and Exports of Natural Phosphates. 


Country 

Imports 

Exports 

1912 

1913 

ist half-year 
1914 

1912 

half-year 

^ ^ 1914 

Germany 

metric tons 

902 824 

175831 

244 221 
AS 7^0 

metric tons 

928 798 
212 003 

244 765 
55875 

metric tons 

420 165 
128 180 
1 13 668 

metric tons 

7032 

metric tons 

6885 

metric tons 

732 

All's tria- Hungary .... 
Belgium ........... 



22 916 

18 15b 

10 988 

Dcmnaik. 

Egypt 


52 125 

64 183 


Spain.,' 

176 183 

254 463 



lJuitcd States 


I 225 824 
22 062 

377 *01 

I 588 362 
2X 128 
438 60 i 


France. 

907 845 

934 679 

472 554 

7997 

239 690 

Algfv ria 

Tunis ............. j 

I 9x0 198 

■ 528591 



Great Britain. 

547640 

162 599 
8 406 

529 776 

333918 

279 544 

4 492 

II 808 

943 

X90 

26466 

' Ireiaud J 

Atsstralia . ' 

Canada 

12 509 




Union of 'Souiii Africa 
Italy 




466 144 
2S6 98^ 


1 285 

I 

4 17^; 


Japan. ............ 



Norway 


I'l 

5 7‘-8i 



Nellie rlunds .... . 

,60 161 

47421 

81 574 
17821 





Russia , 





Sweden 

110 45*^ 
1S885 





Switfcrland i 
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INTERNATIONA!, TRADE IN FERTIIIZERS 


II. -- Imports and Exports of Basic Seag. 



1 

Imports 


i 

s_. 

Exports 


Ccsimtry 

i 

1 , 1912 

I 193^3 

1 ist half-year 
1914 

1 

I 

igi2 

1913 

ist half-year 
1914 


: metric tons 

1 metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany 

372 835 

441 069 

234 c8i 

663 024 

7^3 S7S 

307 XO6 

Attstria-Huiigaiy, . . . 

203 536 

212 788 

no 153 

3 607 

2 007 

950 

Belg'tim 

Denmark 

X30 439 
994S 

59870 

144 553 
8957 

41 010 

76 24S 

550847 

685 907 

335016 

France 

17933 

248 8^0 

246 271 

95 762 

Great Britain 

1 

— 

663 643 

— - 

— 

2 312643 

Ireland . . . . | 

1 50 X02 

51951 

13 450 

159689 

167 742 

70 249' 

Canada. fr. 

1 

47 899 

33 042 

5416 
119 257 

17 

34492 

Union of SositJi Air c 





Italy 

iiS 190 

245 

40 257 

339968 

1 170 340 

21047 

1 54 182 

I ! 

4727 

14 

103 


Japan 


Norw. y 





Netherlimds 


154 483 



Russia, 





Sweden ............. 

19 243 

55793 





Switezerland ... 


1 

1 




! 

1 




The first set of figures for France are those given under the heading, 
of " machefer ” in the returns ; when ground, the same material was entered 
under the heading engrais chimique ■ till the end of 1913, so 'that the 
figures only referred to a portion of the trade in slag ; for the first' half of 
1914 the imports and exports of ground slag are given separately in the 
second set of figures. 
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III. — Imports' and Exports op Superphosphate. 


Country 

Imports 

Exports 

_ 

1912 

1913 

1st half-year 

1914 

1912 

1913 

ist half-year 

1914 


metric tons 

metric tons 

metric tens 

metric tons 

metric tons 

metric tons 

Germany 

62 399 

53 193 

29 225 

271 349 

282 653 

192 145 

Austria-Hungary . . . , 

79531 

75 224 

43 993 

5 354 

3748 

iy 7 X 

Belgium ........... 

37 S02 

28 012 

31 435 

314713 

32:8 922 

171 390 

Dt-nTttf^rk „ , - , 

102 

no iKfi 





Egypt * 

II 

13 148 











Spain. . 

I6I 047 

149 602 










France 

89 059 

lOO 822 

55 7^S 

169 617 

145 238 

72 001 

'Algeria j 

28 183 

18 164 

I 284 

3 329 

8 006 


Gfeat Britain 



Ireland. 




90314 

64 496 

28534 

Australia 


27 138 



120 S81 


Canada 

878 

966 

207 





Union of Soutli Africa 





Japan 

254 

077 


25 705 

16 S85I 


Meadcb , . . . . 

viS 

60 



Norway , f - - - - 


4283 











NetSierlands. 

2QC 61^ 



346 186 



Russia -^T-r 

188 244 





Sweden - . , , 

9815 



57 807 

36037 







In many countries, such as Italy and certain colonies, where the use of 
fertilizers is still very limited, superphosphate is inclnded tinder the general 
" heading of chemical fertilizers in ■ the returns and therefore does ■ not 
'■^'appear in tt* above table. 
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IV, — laiPORTs AND Exports , OF Guano, 



Imijorts 

Exports 

Coimtry 

191SS 

1913 

1st liall-year 
1914 

19x2 

19^3 

ist half-year 
1914 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

O'PrTfiflTiY 

! 28 659 

35299 

14283 

844 

136 

182 


^ 18 509 

26 620 

4 88b 

6 140 

5691 

3 138 

Argentine Republic. . . 




24078 

31697 

28 630 

29 446 


■Rpigiitm * . 

15 166 

509 

2 4S6 

19 467 

3II 

I A 

49 54^ 

II 099 

14 979 

Chile 

Spain 

I 781 

19 411 
1376 

2*5 0*57 





United States ...... 





France 


403 

317 


Great Britain. 

14 857 


Ireland ! 






Australia 

! 

I 362 
3289 

93 



317 


Canada 

1 896 

13 

3:3 574 




British India 


18 650 

21 756 


New Zealand 



Union of South Africa. 

318 

III 





Italy .............. 

195 

12 




Norway 

10 693 

1 1 046 

454 

13063 
20 968 


Netherlands. ..... ... 

13 890 

187 

ii.j 

i 

22317 



Sweden 



Swil2exlaiid 

72 










The first set of figures for Germany refer 'to nattiral gtiano, the second' 
to artificial guano and similar products* The exports from the Argentine 
consist of meat guano, while those from British India, Norway and the grea- ^ 
ter part from Sweden are, fish guano. South Africa, over and above its 
official imports, received ' 6 993 and 4830 metric tons oi^ guano from, the 
coastal islands during 1913 and the first half of 1914 respectively. 
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V. — Imports and Exports of Bones and Bone Manures. 


Country 

Impoits j Exports 

• .... 1 

1912 

1913 

ist half-year 

1914 

i 

1912 ; 

i 

1913 

ist half-year 
1914 

Germany 

Argentine R"‘public..* 

Austria-Hungary 

Belgium 

Chile.. ■ 

Chlu'i 

metric tons 

16343 

36 842 

metric tons 

24 481 

30 845 

metric tons 

13 731 

II 035 

metric tons 

7 870 
28925 

30451 

1427 

10 193 

16365 

1730 

38 

29976 

34 
4 794 

4310 

metric tons 

6514 

32474 

30 716 

895 

9562 
22 748 

metric ton® 

3 219 

19 335 





13 336 
41 65b 

7 080 
45 509 

21 110 

iS 844 











Dpumnrk ... , , ^ ^ 

120 

28 





Turkey 





Eg%»pt . * 



3747 



34 703 
38 095 
892 

35 173 

36 768 
2 627 



Fiance 

Algeria j 

22 444 

381 

10973 

977 
I 656 

499 

1774 

10 152 
476 

Great Britain 

Ireland 

1 41 862| 

41 336 

20 002 



4384 

33 " 


^ j ^ . r- t r r 

Canada i 

"Prifi^tr India,, - , , , , 

i 1 204 

3 839: 

1 5 ^: 

2 207 

3 890 

1 




III 984= 

21 

X 3 

107 xoo 


New Zealand 

Union of South Africa 

Greece 




1 XO677 





4 276 






300 

3630 



Italy 

4 193 
39 302 

5630 
47 894 

2 I15 

7 028 

3 642 

Norway ’ 


863 

I "217 


Russia 

i 230 

78 

4475 




Servift ^ ^ , 



'478 

283 

4527 

5 755 



Sweden., 





Uruguay. . .j 
















Where two sets of figures are given for any country, the first set refer, 
'to raw bones and the second to treated bones, such as' bone flour, bone 'ash, 
calcined bones. 



II 14 INTERNATlO'rAL TRADE IN FSRTII.'ZERS 


Potassic Fertilizers. 


VI. ' — laiPORTs AND Exports of Potash Saets. 



1 

1 

Imports j 

Rsports 

Country 

1 

i 

1912 1 

1 

1913 1 

i 

ist half-year 
1914 

19x2 

1913 

ist half-year' 
1914 



metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany ■ 

Austria- Hniigaiy . < 

Chile. ........... 

a 

b 

c 

a 

b 

a 

43 

46 

97 721 

13 

5 280 

49 
25 887 

694^33 

44071 

218751 

17805 

45174 

193^3 

442 

I 204 

19 

4781 

44 

15 

no 069 

19 

5 216 

52 

3 C> 

54330 

6 

1889 

I 300 459 

85 479 
286614 

I 572 

800 

855 

I 676 156 

5:33 35S 

393 320 

2 774 

1474 

I 317 

727042 
50 061 

159 348 
1 155 

845 

697 

Dil nmn rk «... 

.a 

24 667 
600 168 






a 





United States . , . < 

h 

40 172 

217 191 
II 284 

46137 

17 781 
414 

1 173 

180 





France ' 

c 

b 

c 

5:3:335 

30 006 

620 

271 

708 

^34 

448 

61 


a 





Ireland ......... < 

U' 





1 






( 

: a 





Canada | 


6 957 

I 812 





Un’on , of Soutli 
Africa ......... 






Greece. 

,€ 

276 
13 466 

Sr 53 

81 






' 1 


9839 

7 154 

^ 059 

3246 

50 

50 

2.5 

O.I 

0.7 


Italy... ■ 

L- 

0.5 

Japan . . . 

.a 


Mexico ' 

1 

(b 


10 




f 

{ ^ 


81 




Norway .... v .... . 


21 304 
83131 

21 084 





Russia 

( a 





1 







( r 

5 995 

I 85776 

1 15 006 

1 1 572 

i , 

_ — 






Sweden ; 

. £1 

80 253 
13 241 

I 572 





Switxeriand ■ 

{ 
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The sets of figutes classified as a refer to stibslaiices clesigii.ite"i as 
'' potasli iiianttre salts ; those under b to sabstances designated as “ sul- 
phate of potash ; those under c to substances designated as mariate 
of potash 'h This classification is not, however, always very exact ; for 
example in Italy kainite and other manure salts are included under b. 
The exports for Germany for 1913 are rather high, as they include a 
part of those for 1912, 

The only potassic fertilizer classified separately in the United Kingdom 
is nitrate of potash (sec Part 2, Table VIII, p, 1116) the rest are returned 
under the heading of unenumerated manures. 


Yll. Imports and Exports op Other Potash Max^ures. 


CotiEtry 

Imports i Exports 

■ I 

1912 1913 

i ■ 1 

xst^ear ■ j 

! 1 I 

ist half-year 

,2914 

Germany 

Cbili 

metric tons 

597 

86 

3 386 

: 53 

1 293 

11 034 

840 

metric tons 

402 

metric tons j 
276 1 

metric tons : 

1 

14450 

metric tons 

x6 058 

metric tons 

7 553 ^ 

Chma 






France. 

Great Briiam 

Irela id , 

Canada , 

(barrels) 

British India 

71 

3597 

12 084 

938 

2^1 

I 400 

6273 

952 

373:9 

1935 

708 

I 586 

1 723 

412 

1559 

74 


550 

15 076 

434 
13 618 


3 

998 

2 576 
461 





New Zc*alutid 

Greece 









Italy 

Japan 

458 

10 

522 

209 

3 

6 


; • i 

Norway. 

' 1 

1 

Nethurlands ........ 

Servia , ..... 

418 

1 

1 




1 

1 784 
32 844 

7 000 

7407 

2 521 

32 796 
53047 
^243 


1, ....... . 




f 




4312 

352 

6 721 



Sweden 



34643 

37 655 
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Tlie product referred to m this table is nitrate of potash except in the 
following cases : 

i„ The second set of figures for France, which refer to beet 
potash. 

2. The second set of figures for Canada which refer to wood ashes. 


3* jj 

„ „ „ Norway 

„ „ kelp ash. 

4. The third 

>> )t i> 9t 

„ ,, felspar. 

5. The fourth 

i$ i} if ii 

,, „ ground felspar. 

6. The single 

„ „ Sweden 

„ „ felspar. 


Nitrogenous Manures. 



vni. — Imports and Exports of Nitrate of Soda. 



Imports 

Exports 

Cowatsy 

1912 

1913 

ist half-year 
1914 

1912 

! 

19^3 

rat half-year 
1914 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germanv .......... 

SiaSgS 

373 
92 838 
235 3S2 


589 854 

27 431 

27 557 

23 324 

Axgentiiie Republic... 

649 

93025 
304 136 

Austria-Hungary 

Belgium 

62 733 
164 59S 

403 

122 668 

2 498 529 

3^3 
2:3 999 

580 

88195 

CbUe. 

Denmark., * . , 

36402 

35024 
56 474 

35 557 

635 876 

T T C 




Bgypt . 

56 047 

46715 

444 134 

353 776 

125 557 





Spain , 





United States 





France 

232813 

66 822 

10233 


1 879 

Great Britain. ...... 

143181 


Ireland- , 

Australia .......... 

( 

3 393 
36 406 
66 



5x6 


Canada 

397^4 




Onion of Soutb Afncxi 





Italy, 

54654 

85271 

1130 

204 169 
' 50 630 
3:35 

35 107 
3 162 

67 41S 
122 405 

1:337 

202 928 

58405 

27 

50 

170 

Japan 

Norway.. 


184 

129763 

8x1. 

X 2 I 096 


Netherlands, k , 



Russia 



Servia 






Sweden 

33892 

3328 





Switzerland.. 


37 

29 
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The official figures given above do not agree with those published by 
the Nitrate Association, which ate based on commercial data and there- 
fore do not represent exactly exports and imports (see Bertrand, A., Cir- 
cular No. 60 de la Asociacion Sditrera, p. 206). 

For many countries no figures can be given as special returns for 
nitrate are not made, or are published with too great a delay. 


IX. — Imports and Exports of Sdlrhate of Ammonia. 


1 

! 

Imports 

Exports 

Country 



i 







1st half-year 



ist half-year 


1912 

1913 

1914 

1912 

1913 

1914 


metric tons 

metric tons 

metric tons^ 

metric tons 

metric tons 

metric tons 

Germany. .......... 

23 098 

34 627 

22 528 

57 267 

75 868 

74 7^3 

Austria-Hungary .... 

21 

51 

28 

20 818 

23 816 

20 210 

Belgium.. 

20 062 

24 199 

22 976 

17 886 

41 382 

17239 

Denmark .......... 




24x5 

2329 


E^ypt 

6si 

I 6so 





UnUed States 

54015 

59 670 





France 

22 892 

22 995 

7764 

1976 

1 15X 

827 

Great Britain,. 

1 










289 512 

328223 

167 075 

Ireland , 

> 




- 


Auslralin 


792 



2 340 



2I9 

1*59 





Diiioii of Southi Africa. 


362 





Italy. 

21 190 

2l 669 

8253 

4 

55 

8 

Japan 

93 416 

26 938 





- . . 


63 

19 




Norway 




^75 

; 138 


Netherlands 

39275 



323x7 



Serv/fi. ^ ^ , 

76 

136 

12 




.Svwp'da'n ■ . . . , , ^ . 

46 


3** 

41 











This table is incomplete, especially with regard to imports in the 
colonies. Such; data may be found in the export returns of the United 
^Xingdom, Belgium (Antwerp), Netherlands (Rotterdam), and now also 
in those of Germany which has started a considerable' export trade to 
.Italy, the Dutch Indies, etc. (see Inst.' Int. d*Agr. Proimiion^d Co»-' 
des Engrais^ Chimiques dans h Monde). , , 
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X. — Imports and Exports op Synthetic ICitrogenous Fertitazers. 


Counts F 


Gennany . . . 
0eixinai'k . , . 

Egypt 

Umted States 

Prance 

Algeria 

Canada 

Mexico 


Norway 


Sweden, 


Tbe Imports of Egypt consist only of' calcium cyanamide, those of 
the United States only of nitrate of lime and those of Canada only 
of nitrate of ammonia, but the latter are probably not' put to agricul- 
tural use. 

The first, second and third sets of figun-s for Norway and Sweden 
refer' to nitrate of ammonia, nitrate ^of lime and calcium cyanami'de 
respectively. Figures for the exports of Norv^^ay during the first quarter 
of 1914 are as follows : ■ ' 

2 771 metric tows of nitrate of ammonia 
^9 ^ 3 ^ »> »i »i 9 p »» lime 

9 838 „ „ ,, calcium cyanamide. 


Imports I Exports 


i igjs 

( 

1913 

1 ! 

ist half-year 

19x4 

1912 

1913 

1st half-year 
1914 

mteric tons j 

metric tons ‘ 

i 

metric tons j 

metric tons j 
1 

metric tons 

metric tons 


446121 54378; 31038 8134 30466 22440 

412! 5066 


728 971 

» 339 

1 531 789 839 320 

458 . 


2.5 

4 270I 7 807 

51701I — 

13 892 


0.4 

4058 
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XI. — Exports and Imports of Organic Nitrogenous Fertilizers. 



Imports 

Exports 

Country 

i 

1912 1 

X913 

ist half-year 
1914 

1912 1 

1 ist half-year 
® : 1914 


metric tons 

metric tons ; metric tons 

nietric tons 

metric tons | metric tons 

Germany ■ 

3261 

2 899 

1373 

5307 

6704 

3941 

57930 

64 421 

35 636 

12 022 

15 781 

9 866 

Argentine Republic. . . 




13 858 

3647 

777 

12 782 

3 444 
654 


.Ausiria-Hungary . 

, 

893 

1237 

140 3<^7 

560 
1 667 

217 

963 

I 589 
388 

51 066 

493 477 


CMna j 





i 




75 
62 '977 
30728 
178 126 


Egypt j 


. ^ 


So 778 

31 365 

164 380 


France ^ . 

72 573 

19 

623 471 

82 072 
464 

373 800 

33 835 

.S5'079 

British India 

Tanan 



Norwav i 


14 548 
652 

I 354' 

8 929 

1; 626 



( H5 

f 2 igo' 

136 

2 053 



Switerland ■ 


J 579: 





tJnigiiay , » » t 



i 

^37 559 





, 1 




■’ Tlie first set of figures for Germany, Austria-Hungary and Switzer- 
land refer exclusivdy to horns and hoofs for manurial use ; the second 
set refer to other animal residues, blood, etc. The figures for the Ar- 
gentine Republic and Uruguay represent the total slaughterhouse residues 
excluding meat guanos and bones, which are given elsewhere. 

The exports and imports for China, Egypt and India consist entirely 
of oil cakes with the exception of a small export of other material from 
i^ypt shown in the first figure for 1913. Soya bean exports from China 
are classified separately in the second set of figures for 1913. It should 
be noted that oil cakes are largely but by no means exclusively used 
for manure in India. 
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Other Fertilizers and Chemical Products used in Agriculture. 


XII. — Imports and Exports op Unenxjmbrated Chemical Fertilizers, 


Cotintry 

Imports 

Exports ' 

1912 

1913 

ist half-year 
1914 

1912 

1913 

ist half-year 
1914 

Argentine Republic . . 
Chile 

metric tons 

381 

52 
49 647 

61 

metric tons 

546 

metric tons 

metric tons 

metric tons 

metric tons - 





China 






Egvpt . 

245 





United Siates., ...... 


75 780 
306 975 

73 9 X^ 

403 3<>5 


France. • • 

147 495 

9 493 

223 217 

10291 
10 784 
312 060 

66 364 

7971 

Algeria,. 

Australia. .......... 





Canada fr. 

279 806 

54 864 
37032 





British India 





Italy 

71 729 

80 

15372 

75 

9243 , 

, 19 

14094 

Mexico 

S.:rvia 

18 

25 926 




Switz Tlaad 

26 309 


7487 

10994 ’ 






^ The nature of the products- varies with the different , countries. ■ In 
France, up to 1914, they included ground basic slag. In Italy the greater 
part of the superphosphate is included. In' the United States the figures 
refer almost exclusively, to compound manures exported mote especially 
to other countries on the American continent (Canada, Mexico, etc.).. 
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XIII. — ■ Imports and Exports of Other Unclassified Manures. 


Country 

Imports 

Exports 

i 

1913 1 

I 

i 

! 

rqiS j 

I 

ist half-year 

1914 

1912 

1913 

1st half-year 

1914 

1 metric tons 

1 

metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Belgium 

42 085 

43038 

18 326 

54 414 

56 868 

23 039 

Turkey 




14 721 



Spain 

' 

go 684 

91 380 


14 143 

24 869 


Great Britain 



Ireland 

170 592 

175 643 

91 217 

135 224 

154876 

79 437 

Af-jcitrnlia 





12 077 


'Rrltifiib Ifnflifl 

2SS 



8 4.71 


New Zealand 

78 782 



II 2 




7 788 





Greece ^ . . - . . 

656 





Italy. 

19 640 

12 651 

10416 

19977 

28 670 

I 692 

Tartan ........... 

8*5 QI4 

134 397 


36 628 

27391 


Norwaiiy , ^ t « 

I Q^S 

A . 

I 172 



Netherlands 

I S 7 Q ^^^2 

< * * / * 
j 1635506 
i 


109497! 

i 

i 

f 

62 215' 


Russia.. . 

15 168 






1 




This last class of manures is still more heterogenous. In Great Bri- 
tain and Spain it includes potash salts, while the Netherlands include all 
fertilizers except guano and nitrate of soda under the one heading in their 
monthly returns, though further classifications occur in their annual re- 
turns. In Italy the figures refer exclusively to organic manures amongst 
which olive and wine pomace have recently assumed some importance* 
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X . IV . — , Imports and Exports op Sulphur. 




Imports 


Exports 

Cimntxy 










ist balf'vear 



ist lialf-vear 


1912 

X913 

1914 

19x2 

1913 

1914 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Oermaiiy 

42284 

46 737 

29 772 

1 746 

3472 

2653 

Argentine Republic . . 

4549 

3225 





Austria-Hungary ... * 

41 023 

39442 

23 781 

00 

33^2 

59 

Belgium 

13647 

SI 724 

43:93 

10498 

674s 

4 399 


1 Z22 








268 





.... . ■ - ■ 

Turkey 

4768 



57 



Egypt 

643 

600 





Spain., 

6 s 65 

IS 202 


4 

2 


United States 

27315 

14 870 


5 865 

9065 


France. 

172 iSi 

186 34S 

82 842 

39 d94 

23 325 

12 695 

Algeria 

26 105I 

1 3^ 991 

30 023 




Great Britain U 

1 






Ireland ^ 

► 23 0981 

i ,, 

18 505 

9 oSi 

I 856 

731 

: 1 


Canada 

32 983 

27 085 





British India 

5841 

6428 





New Zealand. , , . . . . 

2 034 






Greece 

i 8 7I4 






Italy 

I&4 

183 

74 

351 33Q 

376 387 

S94 451 

Japan i 




49 S^I 

34 ^ 5 ^ 


Norway . . ' 1 

■ I39II 

14 607 





Netherlands i 

i , 35 324 

36937 


X4 34X 

10 216 


Servia i 

i 71 






Switz»:-rlaiid i 

335S 

3562 





Sweden 

38471 

1 38 192 






Sulphur tinder all forms (crude 'or refined) is included in the above 
table. ' It is imported chiefly by the' countries in which vine or fruit grow- 
ing is specially well developed. 
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X\'3 — IiipoKTS ANTI Exports of Su] phate of Coppfr. 


Country | 

Imports j 

Exports 

1912 1 

I ist half-year 

» ^ j 1914 

I 

1912 1 

ms 

1st iialf-year 
1914 

Gtrinaray 

metric tons 

7074 

I 376 

16 132 

221 

metric tons 

3864 

I 28S 

6937 

metric tons 

444S 

metric tons 

3 812 

metric tons 

4 012 

metric tons 

3 533 

Argentine Republic. . 
Austria 'Hungary .... 

Chile 

6497 

I19 

172 

203 

Denmark 

249 





Turkey 

I 623 

7 I2I 


L5 

I 

3097 

6 904 



Spain 

6433 


2 

I 910 

5 3^55 


United States 



France 

16 801 
4612 

. . 1 

21 575 
3609 

21 734 
3687 

5 377 

AigerA 

'Great Britain ' 

84 124 

76843 

63 261 

Ireland 

1 152' 

2 524 

36 568 
883 
2S73 

605 

i 

1 

Canada 

Greece 


i 



Italy 

30 450 

21 491 

1387 

522 

1504 

Servia 

Switzerland 

2 103 


66 

513 

62 

250 


Sweden 









The international trade in sulphate of copper is becoming important ; 
this product, like sulphur, is chiefly imported by those countries having 
large areas under fruit and vines. 
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THE CONSUMPTION OF FERTILIZERS IN THE DIFFERENT 

COUNTRIES. 


I. — Movement in Denmark during 1913 of Fertieizers and Other 
Chemicae Products for Agricueturae Use. 


Fertilizers 

1 

1 Imports 

1 i 

1 Exports 

i 

Consimaption 


mttiic tons 

1 metric tons 

metric ton® 

PhosphuHc fertuizers. 


i 


Mineral phospiaalcs 

55 875 


55875 

Superpl2o^ptla^e 

no 151 

683 i 


Basic sUig 

s 944 


8944 

Bone fiour. 

282 

2 


NUroc.enous feriilisers. 




Synthetic proJucts 

5 066 


5 066 

Nitrate of soda ...» ... 



34 030 

Sulpliate of amtnonia 


2 830 


Potassic fertilizers. 




Raitiite. 



9400 

Others 

16 700 


16 700 

in lumps. 

5 079 

2085 


Lime, ground. 

■ 1411 

3357 


Bferl. 

9021 



Manures from aniinar sources. . . . 

85 

105 


Sulphate of copper. 

249 



Sulphur 

268 

' * ' i 

1 

268 


The above data were collected by the Danish Office of the Interna- 
tional Institute of Agricnlture at Copenhagen. 



CONSUMPTION OF FEIITII.IZERS IN DIFFERENT' COUNTRIES' II25 


II. — Consumption of Fertilizers in the United States 

DURING THE YEARS I9II-I913. 


state 

1 year 

1911 

191a 

191S 

Alabama . 

♦Arizona 

i 

Oct. I 

metric toas 

399 

317 

1 metric tona 

4 I <>243 

454 

metric tons 

430 668 
544 

♦Arkansas 

Dec. 31 

362S7 
45 087 
2 268 

! 45 359 

47 U 4 

California 

♦Colorado 

j June 30. 

45 339 
2 722 

32 059 
3 l ?5 

♦Coimccticnt, 

April 30 

40 823 

43 543 

45 359 

•Delaware 

Dec. 31 ........ . 

22 680 

27215 

45 359 

Florida. 

» » 

166 4n 

1 ^ 7 ^ 4S5 

193 891 

Georgia 

♦Idaho 

Sept. 30 

I 091 091 
907 

I COl 409 
I 361 

I 015 676 
I 814 

♦liimois 

April 30 

72 575 

77 sii 

8i 647 

Indiana 

♦Iowa 

Del. 35 

April 30 

163 147 

1 814 

130 342 
2 268 

175902 
3 S 75 

Kansas 

Dec. 311 

I 361 

4530 

6695 

'Kentucky 

» » 

5S 967 

58967 

68 039 

Louisiana 

Aug. 31 

82 63 1 

68 542 

89 610 

♦Maine.,. 

IMaryland. 

Massadhusetts , . 

Michigan 

♦Minnesota 

Mississippi. . 

Dec. 31 

» » 

» » . 

» » 

Oct. I 

127 oo 5 
M 3 335 

65 317 

40 823 

I S14 

134 47S 

136078 
145 150 
68 039 
46 266 

2 177 

108 599 

145 

153314 
113 39S 

52 603 
3 175 
1 16 J65 

Missouri 

Montana 

♦Nebraska 

♦Nevada 

Dec. 31 

37816 

544 

272 

454 

34 799 
^35 
454 
544 ! 

54 43 

725 
907 

726 

♦New Hampshire 

April 30 

17 236 

1995S 

22 680 

New Jersey.. 

♦New Mexico. . 

Oct, 3i 

122 470 
726 

127 006; 
816 

142 120 
907 

♦New York.. . 

Dec. 31 

362874} 

383 554! 

417 3 t >5 

North Otrolina 

» 1...., . .. . j 

645 353 

631 I 3 J! 

762 44 1 

♦North Dakota 

» 3 T 

45 ^ 

544 

907 

Oliio 

» 

134 2631 
7 257 ! 

137 696 

9 072 

167 829 

; 16 329 

♦Oklahoma I 

April 30 

♦Oregon 

Aug. 31... 

2 722I 

3 ^75 

4 082 

Pennsylvania 

Dec 31 ........ . 

285 763 

289 3:34 

308 443 

Porto R'co. 

June 30.. ...... . 

20 865 ! 

18 144 

17088 

'♦Rhode Island 

March 31 

' 10 886 

13 608 

16 329 

S<>tith Carolina 

June 30 

1 95 ^ 4^1 
\ xSt 

S03 967 
272 
70 282 

833 lOl 
635 
76 258' 

♦South Dakota. . 

July T ......... 

Tettnessee. 

June X . 

5 ® 967 

Texas ' . . 

Sept. I 

48 067 

40823, 

68 492 

♦Utah... 

Dec, 31 ......... . 

544 

635' 

' 907 

♦Vermont. , 


18 144 
326 10 1 

I 179 

5^9958 

337 57 ^ 
1 370 

22 680 

Virginia.. ...... ^ 

» » 

' 374 154 

1 361 

♦Washington. ............. 

March 32 ....... 

West Virginia 

July I 

28 349 
2 268 

28' 803 

28 896 

♦Wisconsin 

Dec, 31 

3 175 

3629 

♦Wyoming • 


IT3 

S36 

181 

. ' ' Total, . . 


5783636 

5,575 392 

,9 

6 169- 736" 

Alaska 

June 30.- V 

■ 4 ^'^' 

iEhiwaii . 


........... 

63 500 

' 60 ©po. 


'V'stetes 'in w&icli tfaere'at'«''^ f^ilJswar 'laW 
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The above figures are furnished by the Agricultural Experiment Stations 
in the various States ; in the States where there are no fertilizer laws (mar- 
ked with an asterisk) the estimates are only approximative. 


III. — Imports of Manures into Ceyton during the Fiscal 

YEAR 1912-1913 COMPARED VHTH THOSE OF I908. 




1908 



1912-13 


Manure 

Metric tons 

Long tons 

Price 

per long ton 

Metric tons 

Long tons 

Price 

per long ton 

Castor calce 

7 082 

6971 

Rupees 

56 

4257 

4 190 

Rupees 

88.8 

Groundnut ,cake. .... 

— 


~ 

15877 

15 627 

87.1 

Rape cake ......... 

— 

— 

— 

1510 

I 486 

40.5 

Fisk manure 

74 

73 

57 

21 058 

20 726 

57*0 

Guano. ^ . 

10 

10 

120 

3720 

3 661 

98.0 

Blood meal 

— 

— 

— 

2653 

2 611 

171.0 

Bone meal. ........ 

4 7S9 

4 7^4 

' 55 

6 750 

6 644 

83-5 

Superphospliate ..... 

— 

— 

— 

*549 

2 509 

100.0 

Basic slag 


— , 

— 

6468 

6366 

53-8 

Sulphate of potash . , 

55 

54 

166 

5163! 

5 082 

145.0 

Chloride of potash. . . 

— 

•— 


1224 

I 205 

133-6 

Kainit 






1 651 

2 1 15 

1 625 

2 082 

51.6 

208.0 

Nitrate of potash . . , 

73 

72 

296 

Retttse saltpc tre 

292 

2S7 

200 

— 

— 

— 

Sulphate of ammonia 

^37 

135 

296 

2 466 

2 427! 

254.0 

Nitrate of soda. .... 

— - 

— 

— 

278 

274 

182.0 ' 

Other manures.. .... 

459 

452 

167 

4163 

4097 

105 

Total. . . 

12972 

12 768 


81 902 

80 612 



^ I rupee « is 4(i. 


With a cultivated area of 2 800 000 acres (Statesman's Year-Book, 
1914), the consumption of manure per acre is 54.5 lbs. 
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IV. — Consumption of Fertilizers in Australia. 


I 

• , 1 

Metric tons 

Long tons 

I 

New Soutli Wfile« (1.912) : • • . j 

39541 : 

38 91:8 

Victoria (1912) I 

95 514 

94 OIO 

Queensland (1913-. i 

10 36S 

10 205 

South. Australia (1912) j 

93 073 

91 607 

Western Australia (1912).. 

4® 324 1 

47 5^3 

. 1 (1912) . 

Tasmania I 

9420 

9 272 

! (1913) ! 

8 890 

8 750 

Federal Territory (1912) 


838 

Northern Territory (1912'! 

I 

I 


The figures were received from the Department of Foreign Affairs, 
Commonwealth of Australia. 


V. — Consumption of Fertilizers in Japan. 


igti I X912 


Manure 

Metric 

tons 

Long 

tons 

Value i 

in yen* j 

Metric | 
tons 

Long 

tons 

Value 
'in yen 

Superphosphate. 

266 992 

1 

262 788 

) 

7 672 105 

424 003 

4^7 32^ 

II 721 277 

Guano 

X 078 

I 061 

44 639 

3 622 

3 565 

107 078 

Bones 

35 888 

35 323 

2 174583 

35726 

35 164 

2 321 ^79 

Potassic manures 

I 089 

I 072 

64 498 

I 331 

I 3x0 

72 168 

Nitra te of soda 

32 257: 

31 749 

457501S 

4 ^ 673 

41 017 

^ 5860553 

Sulphate of am;mo.-iu 

383 

11 204 

I 126376 

7 737 

7615 

: 79S 720 

Synthetic nitrogenous fert«- 
liasers . • . 

297 

292 

30 682 

5 199! 

5 117 

516 650 

Compound manures. ...... 

Other jaoantires ........... ^ 

208 469 

205 186 

14 308 988 
I 089 225 

237 880 

234 134 

16 862 526 

2 405 835 




)*•**’*■ ’ 



* X yea.** « 


, The figures were furnished by the Japanese Ministry of Agriculture and 
'/Commerce. , 

,3 
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VI. — World’s Consumption of Potassic Fertilizers for 
Agricultural Purposes (i). 

1 

Potassic manures as KgO ia metric tons 

Country | 



1 

i 

S912 1 

1913 

Geimany- i 

1 

4^3 3^3-6 1 

536 102,6 

Balgiiim . . . . ' 

10 945.2 : 

13 182.5 

Netiieiiands ; 

39 473-7 ; 

43 478-4 

France : 

31 690.8 

33 ^14.9 

Englaiid , 

12 95^*9 i 

12 956.x 

Scotland , ■ 

7 182.9 i 

7 150-^ 

Ireland . , ; 

3 272.6 i 

3303-7 

I^ruxembiirg j 

284.0 

401,9 

Austria i 

18 873.4 ; 

20 974*3 

Hungary 

3 736-4 ! 

4 098.4 

Switzerland ; 

3 500.9 j 

3 308-5 

Italy ; 

7 295*9 : 

6354-1 

Russia.. ; 

23 420.0 

22 654.6 

Spain i 

9 009,2 1 

8 292.4 

Portugal 1 

I ^34*4 j 

I 241.2 

Sweden 

20 670,0 1 

^9 5^3^3 

Norway, ' 

3 431-0 i 

3 593*« 

Denmark i 

6 C06.0 

7 477-6 

Fijiiand ' : 

I 422.4 

1 605.6 

Balkan Sto,U» ! 

37^.^ 

198.3 

Europe 1 

i 

668 062.4 i 

' 749 002.6 

1 

Britisli India. ' 

1 812.4 

! X 084.7 

Ceylon i 

1 3 310.9 

! 2 647,6 

Straits Settlements 

65.2 

15.6 

Java ; 

355.3 ' 

i 3:53*7 

Sumatra ' 

1 413*4 i 

! 41 1.5 

Celebes 


i . 0.3 

Indo-Cbina ■ 

21.8 

1 24,8 

Ciilna 1 

1 18.9 

j 63.4 

Japan , 

792.2 

, X 179.7 

Philippine Fdands 

63.0 

75*0 

Turkiistan I 




Asia M.nor, Pales line ' ^ 

70.9 

54-0 

Asia ^ 

5 ^^3*9 

5 710-3 




— ■; 

Marocco 



Algeria 

1 1 289.8 

I 459-7 

Tunis ■ 

40.5 

38.1 

^gypt 

84.8 

72-5 

Carried forward 

1415 *^ 

I 570,3 

1 

(i) Figures supplied by tlte German Potash Syndicate. 
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World’s Consumption of Potassic Fertilizers for 
Agricultural Purposes { contmuad ). 


BrougM forward . 


Union of South Africa. . - . . 
G.'tman Colonies ia Africa., 

Angola 

French Congo 

Belgian Congo 

Nigeria . . * 

Canary Islands 

■ Azores 

Madeira 

Mauritius and Reunion . . . . 

Seychelles 

Fernando Po 

' S. Xhom^aud Principe Is. . 


' Potassic manures as 

KjO in metric tons 

1912 

1913 

I 415 .I i 

1 570.3 

456.9 

I 018.1 

230.1 1 

285.8 

3:.3 ; 

0.2 

' ! 10.8 ; 

. ! ; 

• 688.6 i 

I 309.3 

6.9 : 

12.4 

67.9 

118.5 

' ; 1S5.8 : 

126.1 


77.6 


129.4 

4 370. i- 


United States 

Canada . . . 

Mexico ' 

Central America. . • ■ 

West Indies 

Hawaii 

Brazil 

Paraguay. 

Uruguay 

Argentine Republic. 

Chile ' 

Bolivia. 

Pern. 

Equador ......... . 

Colombia 

Fenezueia 

British Guiana 

Batch Guiana. . , . . . 


215965.7 

279.2 

108.7 

2434 

1 840.4 

2 952.3 
I 104.5 


231 689.6 

1 375-3 

93:.3 

278.5 

2 481.2 

3 S18.8 
I 270.9, 


I 315.B 


I 004.3 

O.I' 

4*3 


224 075.6 j 


,242 283.3 


Australia . 
Polynesia , 


2 621.1 

35.0 

903 759.0 


2 490.4 

I 003 913.2 



113 '-' CXXNSirMPl'lON 01 ^ FERTIUZliK:- IN DiEFERENT CO'UNTKiES 



VIII. — Consumption of Nitrooen for Agricuuturau Purposes in 
Various Countries, 1913 (2). 

1 Nitrate of soda | Sulphate of ammonia 


Country Amount j Nitrogen | Amount i Nitrogen 

: ! in amoimt i | in amount 

I consumed j consumed | consumed | consumed 

I metric tons | metric tons j metric tons metric tons" 


Germany, | 49^ S90 | 74 679 460 000 ^ 94 300 

United Kiugdon j 133000 19950 97000 19 8B3 

France* | 333 000 53 250 90 000 18 450 

• • I ' ^3 ^00 2 070 57 000 1 1 685 

j 44600 6690 i 29500 6047.5 

Austria-Hungary.,' j 7150 1072.5; 16000 3280"' 

Belgium I 308200 46230 42000 8610 

Netherlands ^ ! 183 000 27450 8000 , 1640 

Sweden.. 1 ^ 5220 783 ^35^ 277 

Denmark . | ^ 4900 733 3-.:^^ 

*“*'’* I 3 57 ^ ' 3 000 410 

United States | 485 000 72 750 235 ooo 48 175 

Japan.'.. ■ | 21700 3255' 115 000 '23575 

Dutch Indies (Java).. | ■ 13 000 2 250 57 000 xi 6S5 


(1) Figures supplied by 'the Chilean Nitrate Propaganda. 

(2) Figures supplied by the Deutsche Amjnoniak-Ver^inigung. 
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PRICES OF MINERAL PHOSPHATES 


PRICES OE PHOSPHATES, POTASH SAETS AND NITROGENOUS 
FERTILIZERS DURING THE FIRST HALF-YEAR, 1914. 


Phosphates. 


IST. B. — European prices are quoted per unit of 22.4 lbs. 
American prices are quoted per Ion ton. 


I. — Txjnisi.\n Phosphate, 58-63 per cent, (nominal quotations). 


; ! 

Markets | Mediterranean | 

United 

Kingdom 

North Sea 

Baltic 



1 d 

\ 

d 

d 

d 

End of January 

1914 . 1 5 ' 

5 

5^/8 

5-8 


February 1914 i 

4=;4 

i 4’/8 

5 ^/b 


March 

1924 ; 4® 4 

1 4 ■‘■4 

i t *7 

I ■' 8 

5 8 


April 

1914 I 4^,4 

! 4 3 ' 

; 4 ' /4 

1 ' 4^.8 

5^■'8 


IMay 

1914 1 4 'V 4 

; 4 ■' 4 

■ 4^8 

5^-8 

1 ) 

June 

i 4^.4 

i 4-4 

1 4 % 

5^,8 


II. — - Ai.geri.an PHO.SPHATE 63-70 PER CENT (nominal quotations). 



Markets 



Mediterranean 

United 

Kingdom 

North Sea 

Baltic 





d 

d 

d 


End of January 1914..'. 




5-4 

5 ";' S 

5®. 8 

» 

February X9X4. , . 



^ 1 

5 

; 5^/8 

I 5-8 

» 

IMarchi 1914, - , 



5 1 


^ 5^/8 

! . y‘u 

» 

April 1914... 


... j 

5^/4 ; 

' 5^,8 1 

5’^'8 : 

5 V. 

a 

May 193:4.4, 


‘ * i 

5^/4 ! 

5‘^’8 1 

5^'8 1 

5 V» 

to 

June 1914.. . 


! 

" ‘ ’ i 

' 5V4 ! 

c-'J ' ' 

5 » : 

5 ^;' 8 ' 

5 ^/s 
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III. — Algerian Phosphate, 58-63 per cent (nominal quotations). 


' : Uflited 

Markets ■ Mediterraneaii | s Nortii Sea Baltic 

i I Kingdom ^ 

. d 1 • ii ' 'd 


End of Januaiy 1914 ; 5 ■ 5 5 Vs S''*/* 

» » Ft'bruary « 4“/4 4",^ 4 ’/s ' sVs 

" » March » • 4''^;^ ' | 4 Vs ; sVs 

» » Aprl « ; 4 K /4 : 4*4 4^8 5 Vs 

» » May 4V4 : 42,4 ; 4^/g 5V j 

» » June » 43/4 4 “-'a 4 Vs ' sVs 

I ^ 1 : 


IV. — Florida Hard Rock, 77-80 per cent (European quotations 
nominal, American quotations f. o. b. Florida). 




Markets 

1 

1 ! 

New York j Mediterranean | 

\ !. 

; i 

United 

Kingdom 

i 

Nortk Sea | 

Baltic 






4 

4 i 

4 

End 

of 

January 

1914 

5.75-6-25 ' 7^.4 


6-4 : 

7 

J 5 

» 

Febrnaiy 

» ; 

5.75-6.25 ; 7 

6V2 

6V! 1 

6*4 


» 

Marcli 

)) ; 

5.75-6.25 j 7 

6V2 

6V, ; 

6*/4 


» 

April 

j) 

5.75-6.25 ! 6s/j ■ 

6*, 8 

i 1 

6*/'4 

» 

' 39 

May 

>' i 

5.75-6.25 ^ 63 ^ i 

6V4 

i 65,.'8 : 

6 *.'4 

» 

5 ) 

June 

» i 

I 

5.75-6.25 : 6 » 't 

6"'4 

! 6^;s ; 

6 *,'4 


V. — Florida Eand Pebble, 68-73 per cent. 

{European quotations nominal, ^American quotations f. o. b. Florida). 




Markets 

1 

' New York 

Mediterranean i 

! Kingdom 

1 “ 

North Sea : 

1 

Baltic 





$ 

d j d 

; d 1 

d 

End 

'Of 

January 

1914 

3.OO--3.25 

5*8 5* , 

; 5^ A ' 

5 VV 

» 

J) 

February 

!) 

3.00-3.25 

5V2 ; 5 

' 5 ' 

SVi 

w 


March 

» 

3.00-3.25 

; 5 b '2 ! 5 

5 : 

5 V"i 

») 


April 


3.00-3.25 

i' 5V2 , i 5 

!■ 5 ; 

■ sVV 

> » 

» 

May 

ft 

3,00-3.25 

i 5^2 ; 5 

I . 5 ' 

' , 5^4 

» 


June 

' y 

3 .oo- 3*!25 

f , 5 Vs ' ' . 0 ' 

5 

5V4 
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VI. — South Carolina Phosphate, 55-60 per cent. 


(Pinropean quotations nominal. 

American quotations f 

0. b. Mt. Pleasant). 


Markets 

1 

New York 

Medi- 

terranean 

United 

Kingdom 

North Sea 

Baltic 



§ 

d 

d 


d 

d 

End of JanuaTy 1914.. . 

1 3 ■50-3.75 

5 



4“/4 

4’ 8 

I 

February i* . , 

! 3-50-375 

5 

4V4 


4 ' *'.4 

4 14 

» 

March ... 

! 3.50-3-75 ! 

5 

1 4=>/, 


4V4 

4 Vs 


April )j ... 

; 3-5o~3-75 

5 

1 4 *,4 


4‘‘/4 


1 

May . 

! 3.50-.375 : 

5 

^ 4=/4 


4V4 

4 ’ '8 


June >> . . . 

3.50-3.75 ; 

5 

1 


4 ^.'4 

4 '^/s 



VII. 

Tennessee Phosphate, 78-80 per cent. 


(European quotations nominal, American quotations f. 0. b, Mt. Pleasant). 

'Market 

New York 

Medi- 

terranean 

United 

Kingdom 

North Sea 

Baltic 




d 

d 

d 

d 

End of January T91 4 , . 

5.00-5.50 

7 

6I2 


6"/4 

3^ 

February . . 

5.00-^5.50 

6 =,4 

6V4 

6^4 

6^/ a 

3 ) 

March » , . 

5.00-5.50 

6=/4 

6^4 

6^/4 

6V. 

» 

April n . , 

: 5.00-5.50 i 

6 '>,4 

1 6 1/4 

64/4 



May » 

5 .c>o- 5 . 5 o i 

6=/4 

1 

64 /, 

64 /, 


June 5® . . 

: 5-00-5.50 ■ 


1 6^/4 

6V4 

64 /, 


VIII, — Christmas Isuand Phosphate (nominal €|uotations). 




! Medi- 

United 




Macket 

1 

1 terranean 

1 

Kingdom 

_ North Sea 

Baltic 



1 ^ 

d 

d 

d 

End of January 1914, ....... 

.... i 8^^ i 

8 

8^;'4 

' 84/4 


Febnraiy ' » 

i . 8 

' 7 % 

7^/4 

8 

8 

8 

8 

S 

8 

, 8 ' 

8 . 

^8 


March 5'' 

j 8, 


April » ........ 

. ... 1 


May »} ' . . 

.... i 

s 

)} 

June » 

0 ..4 

8 

1 

i s 
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IX, — Ocean Isiand Phosphate (nominal quotations). 


i i i r 

! ; United j j 

MsTfcets Mediterranean | ■ North Sea | Baltic 

1 i Kingdom 1 1 


( 1 [ ' 

End of January 1914. | 8^/4 j 8 ; 8^ 4 ; 

» » February 9 I 8 | 7^ 4 ■, 8 8 

» » March | 8 ; 7^4 : 8 ' S 

» » April )) 1 8^ 4 i ^ ^8 ; 8 

» » .'May . . . I 8^4 I 8 ; 8 i 8 

» » June » I 8^ 4 I 8 i 8 | 8 


Potash Saits. 


X. — ]\'Iaximum Prices for Potash Saets fixed by German Law, 


1 

Potash content 

Per unit of 224 lbs 


per cent. 

s d 

Carnallite ..4 

9~I2 

10 ^ 4 


(ground) 


Crude salts (kainitc, hartsalz, sylvinitc^ 

12-15 

■ • 0 


(ground) 


Potasli manure salts 

20-22 

^ 4 '" 4 

» » ' » 

30-32 : 

1 ' ^ 5 ^. 

» » » 

.40— ,^2 

I 6 ^*'2 

Chloride of potash 

50— do 

2 8i,' 

» ' » » , 

above 60 

2 io 5 . 

Sulphate » « 

above 42 

3 5^8 

» » )> magnesia | 

1 


31 
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XI. — Current Price of Potash Saets in Germany, caecui.a'i'Ed 

FROM TaBEE X. 


__ - ~ 

! 

Nature of salts 


Cariiaiiite. 


)) 

Kainite (bartsalz or sylvinite) 
» » » 

» jj i* 


Folasli mantire salts. 

)) ' )> » 

» » , » 

» » 

» » w 

fi » 5' 

» I 

» )) JJ ! 

» » 3) I 

Kainite, ground fme, special type for the destruction of weeds . . | 


Potash ! 
content i 

1 

Pfice per toa 

per cent i 

£ ® d 

9 1 

7 7 

10 i 

8 6 

II 

9 4 

12 

12 0 

. X 3 

13 0 

14 

14 0 

15 

15 0 

20 

180 

21 

196 

22 

I , 10 10 

30 

233 

31 

2 4 8 

32 

2 0 2 

40 

3 I 8 

41 

332 

42 

350 


5 0 


(extra) 


The above prices (Tables X and XI) refer to fertilizers consumed in 
Germany. Tor other countries the prices, are fixed each 3^ear at the be- 
ginning of the season and are reckoned as at vStassfurt, always at higher 
prices than the same fertilizers intended for home use. 


XII. — Prices OF Potash Saets at New York, January- June, 1914- 


; 

Nature of salts 

Potash i 
content 1 

Price per long ton 



i, per cent- 

: 8 

£ 

S' 

4 

Kainite ' 

: 12.4 I 

! 8.36 

I 

14 

4 

Hartsafe ■ ■ 

1 16 ■ 1 

1 10.87 

2 

4 

8 

Potash manure salti- ; - , . . 

1 20 1 

1 13.58 

2 

15 

9 

'Double yn jj . . 

; 48-53 i 

! 25.04 

5 

2 

10 

Sulphate of potash 

I'' 90-95 : 

i 47-57 

9 


4 

Cloride 33 )> 

! 80-85 

1 4^b5 i 

8 

II 

6 

» )) r 

! 95 

i 40.75 1 

S 

7 

4' 

It » 3k ’ , . 

1 08 1 

‘ 39.07 ! 

8 

0 

6 ' 


The New York market prices are used' by the experiment stations to 
value commercial fertilizers in the States in which the iertilizer, trade' is 
controlled. ' , c ■ ' / 
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Nitrogenous Fertilizers. 


XIII. — Prices oe Nitrate of Soda per eoxg ton on the spot. 


^ Markets * 

Antwerp 

Dunkirk 

Genoa 

i 

Hamburg Liverpool 

1 

New York 

Rot- 

terdam 


£ 

s 

d 

£ 

S 

d 

£ 

s 

d 

£ 

s d 

£ 

s d 

£ 

s d 

£ 

s d 

January 1914 

9 

18 

7 

9 

19 

5 

lO 

II 

6 

9 

2:9 5 

IO 

8 6 

IO 

4 IO 

IO 

I II 

February » 

10 

6 

3 

lO 

9 

6 

10 

II 

6 

IO 

9 5 

£0 

IO 0 

IO 

4 IO 

IO 

IO IO 

March n 

10 

0 

3 

fO 

2 

3 

iO 

II 

6 

IO 

4 II 

IO 

II IO 

IO 

4 ly 

IO 

5 

April 

9 

8 

6 

9 

10 

2 

10 

4 

5 

9 

9 0 

IO 

6 3 

IO 

4 lO 

9 

12 0 

May *> 

9 

li 

4 

i ® 

12 

7 

ro 

2 

2 

9 

14 0 

9 

18 6 

IO 

4 4 ! 

9 

13 0 

Tune )> 

9 

^3 

4 

i 

! 9 

! 



18 

7 

IO 

2 

2 

9 

IO 0 

9 

17 6 

9 

17 III 

9 

15 0 


All quotations ate for tte end of the icontti except in the case of Ei^ferpool wfaicb, gives ave« 
rage prices for the month. 


XIV. — Prices of Suephate of Ammonia per eong ton on the spot. 


Markets 

Antwerp 
Comptoir 
end of the 
month 

Genoa 

(end of the month) 

Hull 

(middle of the 
month) ' 

New York 
(end cf the 
month) 

Paris 
(end of the 
month) 



£ 

s d 

£ 

s 

£ 

s ii 

£ 

s 


£ 

s 

d 

£ 

s 

d 

January 

1914 •. . 

12 

19 IO 

23 

7 

ii~i 3 

IO 0 

12 

7 

6 

13 

2 

4 

12 

17 

IO 

February 

» 

-3 

I 10 

13 

5 

11-13 

7 12 

12 

9 

8 

13 

2 

4 

12 

'^3 

9 

March 

... 

13 

I 10 

^3 

3 

10-13 

7 £1 

12 

7 

6 

^3 

2 


12 

13 

9 

April 

X ... 

II 

17 8 

12 

17 

10-13 

I lo 

12 

4 

2 

X 3 

2 

4 

12 

5 

9 

May 


IO 

17 6 

12 

9 

y-12 

tl IO 

11 

6 

0 

12 

8 

7 i 

II 

X 3 

8 

June 

■» ... 

ir 

I 7 

12 

7 

9-12 

9 9 

IO 

9 

4 

II 

7 

IO 

ri 

II 

S 


XV. — Wi-iOEBSALE Price ofNitrogen per Unit of 22.4 ebs at Antwerp. 


Nitrogen contained in ; 

Nitrate 

of 

soda 

Sulphate 

. 

ammonia 

Calcium 

cyanamide 

Nitrate, 

of lime 


$ d 

« d 

* 

« d 

i of January 1914 

12 IO 

■ 

12 IO 

12 2 

14 8 

% February >» 

x 3 3 

' 13 0 

1 12 2 

14 8 

» March « . ..... 

iq 0 

13 0 

' ' 12 2 


» April K 

12 I 

II 9 

'12 2 


w . May »'» , . . . , ... 

12 ^4 

IO 9 



» June B ............. 

i 12 5 : 

IO II 
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FIRST PART. 

ORIGINAL ARTICLES 


Agricultural Education in Hungary 

by 

JAnos NyArAdy. 

Agricultural instruction in Hungary is given in the following special 
educational establishments : 

Royal Veterinary College at Budapest. 

Royal Agricultural College. 

Agricultural Training Colleges for primary scbool teachers. 

Schools of Practical Agriculture. 

Royal Bairy School. 

School for Dairs'-men. 

Other schools for special branches. 

There are further 28 lecturers from the Training Colleges acting as 
district organisers and advisors. 

Royal Veterinary College at Budapest. — This institute : a) provides 
a course of instruction and training in veterinary science ; h) grants 
licenses to veterinary surgeons ; c) furthers the interests of veteriiiax^^ 
science by observations and experiments ; d) provides expert opinion lor 
questions of veterinary science and hygiene ; and e) obtains information 
for Government purposes or for the Law Courts on veterinary questions. 
The course lasts four years (eight terms) and students to be admitted re- 
quire to have taken the school leaving examination of the middle schools ; 
terms kept in a foreign veterinary school of similar standard are lecognised 
' and the course leads to graduation with a doctor*s degree . , ' The staff 
consists of a director, twenty lecturers and 25 assistants and clerks. Dur- 
ing the session, 1912-1913, 190 students were in attendance. 

Royal Agricultural Colleges . ' ^ — Students having been through the 
middle schools and lequiring a higher agricultural education, both prac- 
tical and theoretical, go to one of the, five Royal Colleges at Bebreczen, 
Kassa, Keszthely, Koloszvdr and Magyar 6 v 4 r respectively. These institii- 
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tioiis take botli full -time students and those who only wish to follow 
certain lectures. The course lasts three 5'ears (6 terms) and during the first 
year the iiistmctioii chiefly takes the form of practical work. The follow- 
ing subjects are taught at the Colleges : natural liistorr^ physics, plant 
production, rural economics, social economics, and practical agriculture 
including special braiiclies. 

Each College lias a fann of 640 to 1100 acres attached to it for in™ 
struccion in the actual practiced ivork. Besides teaching, the staff carries 
on a certain amount of experiiiiental work and advises on agricultural ques- 
tions, for which purpose an agricultural consulting committee has been 
organised in each institution. During the session 1912-1913, 452 full-time 
and 9 part-time students were in attendance. The capital involved In 
these institutions aiiioimts to £267 SoS, while the returns from the farms 
ill 1913 were £3 144 (i). 

Trahiing Colleges for Elemeniary School Teachers. — Two training 
colleges have been established, one at Kecskemet for men and the other 
at Komarom for women (2) in connection with the Schools of Practical Agri- 
culture in those places. Students who have taken the college diploma may 
become teachers in the rural complementary schools and some of the women 
students take up posts in the schools of domestic ecoiiom^o The course 
lasts two years and onh’ those candidates are admitted who already have 
their teacher's certificate and are under certain age limits, viz. twenty-two 
and tweiity-iour years old for men and women respective^. Forty stu- 
dents can be taken at Kecskemet and thirty at Komdrom ; the ' teaching 
staff amounts to seven and five lecturers respectively. Instruction is both 
practical and theoretical, the performance of a certain amount of practical 
work being compulsory. \I'Omen students are given general instruction 
in domestic economy as well as in agriculturai subjects. Excursions 
ate arranged to visit model farms in districts where poultry farming and 
market gardening are important industries, in order to pi'ovide the students, 
with good object lessons in those branches. ■ The students are further 
called upon to give popular lectures and demonstrations as part of. their 
training. 

Schools of Practical Agricullure. — These are the most elementary 
agricultural schools in Huiigar}* and provide technical instruction to the 
sons of small fanners and under-managers on ' large ' estates. They are 
under Government administration and , their organisation varies with the 
requirements of the district in which they are situated : for instance those 
at Ada, Bekesesaba,. Hodmezovasathely, J aszbereny, Kaiczag, Kecskemdt, 
and Kagykdllo have a six-months course for farmers and small landowners 
in the general mana,gement of holdings, while the schools at Kisszebeii, 
Lugos, ' Papa, Rimaszombat, vSomogyszentimre, Algyogy, Breznbbdnya, 
Csak, Csikszereda, Komaiom, Nagyszentmiklds and Szilagysomlyo ' have 


(1) See also, Ko. 453, B. May 1913. ^ 

(2) See No. 402, B. May 1914. ■ ' (Ed.). 
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a two-year course and give more advanced instruction adapted to tlie 
training of farmers, under-managers and inspectors. 

In all these schools the instruction is chiefly of a practical nature and 
much stress is laid on the satisfactory performance of the various kinds of 
manual work ; on the theoretical side, onty the most fundamental and in- 
dispensable facts are treated, the object being to keep the whole scheme of 
education at a popular level. Schools which are destined solely for the 
training of under-managers take pupils of twenty-two years of age, pre- 
ferably after they have finished their military training ; other schools 
admit pupils of seventeen r^ears old and upwards. At Algydgy there is 
accommodation for sixty internal students, who do all the practical work 
in both the fields and the garden. 

Short elementary courses, lasting two months, are organised at these 
schools during the winter for adults who cannot leave their farms for a 
longer period of time. Besides these, short summer courses lasting four 
weeks are held for elementary school teachers who wish to qualify as comple- 
mentary school teachers, and popular lectures are given to the farmers of the 
district on the use of farm implements and the cultivation of special crops. 
During the winter the regular students receive instruction in the domestic 
industries. All teaching is done in the simplest language and illustrated 
with practical experiment and demonstration; for this reason, special 
importance is laid on the organisation and equipment of the model farms, 
which cover altogether an area of ii 700 acres, part of which is State 
owned while the rest is either let or given rent-free by landowners. The 
returns on these farms for 1913 amounted to £4873. 

The staff of each school consists of a director, an agricultural demon- 
strator, a gardener and a practical assistant 

Besides these State schools there is an Agricultural School belonging 
to the town of Szabadka staffed by Government teachers. Private Agri- 
cultural Schools receiving State grants are also to be found at Csakvar, 
Bezstereze, Foldvdr and Medgyes ; they are organised on similar lines to 
the State schools. 

Royal Dairy School at Sdrvdr. — This institution provides suitable 
training for managers or skilled workmen of milk and cheese factories. Though 
all students receive both practical and theoretical instruction they are 
divided into two classes according as they are preparing to become managers 
ox skilled workmen. The former class have to be over twenty years of age 
and to have already been through a course at a school of practical agri- 
culture ; the latter class are admitted at seventeen and only require to be 
able to read and write ; during the session 1912-1913 attendances num- 
bered 4 students of the former class and 17 of the latter. The course lasts 
one ' year. 

Schools for Dairymen, — There are two of these, at Kisber and Csfik. 
The course is essentially practical and lasts one year. 

The State Decturers who teach agriculture in the agricultural 
colleges also act as advisors and organisers in the various .districts, 
write mgriculturah ' articles ^ for the local papers, give lectures and 
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supervise model farms. Besides these twenty-eight lectitrers there are 
two lecturers in secoiidaxy boys’ schools to help with the general organising 
and advisory rvork and four specialists to advise more particularly 011 the 
cultivation of potatoes, hops, hemp and flax, and on the iirAprovement 
of pasttixes, 

A ScMol of Domestic Economy has been created at Putnok for the 
daughters of farmers, while seven travelling schools each under the control 
of two teachers give courses lasting six weeks in other parts of the country. 
The}" receive State grants amounting to £1660 annually. 

During the vrinter po|)Uiar agricultural lectures are given, towards 
which the State makes an annual grant of £4170. 

Special schools also exist for the various branches of agriculture, 
such as poultry keeping, bee keeping, viticulture, horticulture, forestry, etc. 

In coiicliisioii the following figures summarise the annual expenditure 
by the Hiingaiian Government on agricultuiTil education, wliich is almost 
entirely directly dependent on the State. 

Ordinary B.'ttraordiuary 
. expmditisre espendittire ^ 

£ £ 

Royal Veterinary College 21S46 4417 

Agricultural Colleges 48 929 9 792 

-I^ower agricultural education, including advisory and 

organising work 84047 22000 


ToiciH . . . 154 822 36 200 


Reclamation in the Province of Ferrara 

by 

Prof. Yitoorio Peguon, 

Formerly Dir^d^or of the TnivelUn>i Lectureship in A'^ficuUwe at Ferrara, 

Professor of Ap-icuUure in ike University of Bologna, 

The agricultural awakening of the Province of Ferrara' has been 
closety connected wfith the carayring out of the projects of reclamation ; this 
wroik was begun under the rule of the Este fa-inily, but reached its greatest 
developiiient in the second half of last century, when, with the help of 
modem engineering methods, ■ human activity 'was able to attack and 
conquer the problems entailed in the definite and permanent reclamation 
of the marshes and lagoons. ’ ' , 

The traces of the work carried out by the organizations formed to, 
deal with these proldems as far as the then existing means would allow 
win never be effaced : the division of the Ferrara territory into four drainage 
districts still exists, and it may truly be said that the colossal urork of mecha- 
nical drainage perfoniied on the second and third of these forms one of 
the most imposing monuments to the civilization of the third Italy. ^ 



RKCLAMATXON IN THE PROVINCE OF FKRRARA 


1147 


Out of tlie 655 000 acres formmg the territor^^ of tiie Province, one 
may reckon 155 000 as still occupied by bracks used for fishing (115 000 
acres) or by rivers, canals, buildings, etc. ; the remaining half a million acres 
represent the raw material of agricultural and forest production. The 
last-named may be left out of consideration, as the woods occiip}^ hardly 
as much as 6 500 acres, mostly in the territoiw of Mesola, — a poor remnant, 
which, with the classical pinetum of P^avenna, seiwes to recall the' vast 
forests of holm-oak and pine which in ancient times clothed the further 
margins of the lagoons of Venice and the Romagna. 

The survey of 1835 divided this area of 500 000 acres into 204 020 
acres of field crops, 172 oSo acres of natural meadows and pastures, and 
105 953 acres of reed-beds ; the data fox the agricultural survey of 1906 
show 399 60S acres of crops and 80 015 acres of meadow, leaving some 
15 000 acres for woods and vine^mrds. 

These figures give a clear idea of the scope of the reclamation work 
the arable area has been doiMed as a result of draining the marshes and the 
'' meadows and pastures '' — a euphemistic way of referring to swamps, 
nearly or quite unproductive ; these have been turned into highly fertile 
plains on which wheat, hemp, beets and leys extend yearly and give such 
enormous crops that this land must be considered as among the most pro- 
ductive in the whole of Italy. 

At the present time the agricultural land of Ferrara consists of a com- 
plex patchwork of iiewl^'-reclaimed plots with the ancient holdings and 
old lands” under cultivation for centuries. Although the conteiuporaty 
period of this story con.tains many unfortunate episodes, so that with the 
names of the successful men must be mentioned others who have spent 
their labour and means in vain, yet the impetus to further conquests shows 
no diminution. There are already 215 000 acres from which tl|,e drainage- 
water is drawn off by 18 ])umping-stations, and projects are on foot for 
two further areas, each of some 20 000 acres : one belonging to the northern 
levels valli ”) of Coma.cchio, and the other in the salt levels of Argenta 
and Porto Maggiore, which will form the so-called Mantello innings boni- 
fica del Mantello ”). ' ' . 

In contrast with this land drained mechanically by pumps — that 
is the typical Ferrarese type of undertaking — shottld be considered the 
land in the commune of Bon.deno which has a natural outlet, the water 
flowing off by means of the great canal of Burana or Volano, which passes 
under the ruver Panaro by means of the famous ” Botte Napoleonica 
^ This vast zone of reclaimed land consists of 26 690 acres in the Province 
of Ferrara, 54 750 acres in the Province of Modena and 47 060 acres in 
the ' Province of Mantua. With the drainage water from this great' basin and 
the possibility of receiving water from the main stream of ^ the Po through 
the Pilastresi sluices, the old Volano course of the Po has again become 
a river rather than a canal, and indeed for a considerable distance has 
a 'natural fall; it has also become the principal waterw’^ay of the Ferrara 
'district, as well as, a source of water for agricultural purposes." 
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Tlie particulars of these reclaimed lands have been given in detail in 
various publications, to which we would refer readers who wish to study 
the question more in detail. In this short account it seems best to confine 
our attention to certain features of a general character. 

From the purely technical point of view reference should first be made 
to the great difference in the problems presented according as the land 
has been reclaimed from freshwater or from saline marshes (“ valli dolci '' 
or valli salse 

The lowdyuig parts of the freshwater marshes, prior to drainage, were 
occupied by a more or less vigorous growdh of reeds or other marsh plants. 
The succession of generations of such rhizomatous plants for centuries 
has given rise to strata of peat cuora in some places reaching a suffi- 
cient depth to allow of utilization for burning or as raw material for cer- 
tain industries. But even these marshes rest on a distinctly saline subsoil, 
as can be seen at once from the nature of the water at some depth. Except 
for the markedly peaty areas, which require quite special treatment, one 
may say that these soils present no special obstacles to opening up 
for cultivation. With systematic treatment they may in a short time be 
put under highly paying crops. The fact that sufficient care has not always 
been taken in dividing up these lands is due to difficulties of a different 
character (to which we shall refer shortly) and not to the physical characters 
of the soil. 

The behaviour of the land obtained by reclaiming areas, or bracks, 
is totally different, and as the new schemes refer to the inning of land 
covered by salt water it seems advisable to go more into detail on 
this point. Anyone familiar with the Gallare '' — typical of innings 
of this kind — or similar farms, such as what was once the Tassoni 
brack (reclaimed by Cav. M. Marini), knows that considerable areas 
may leiiiaiii refra.ctor3^ to the usual methods of cultivation for several 
decades after the completion of the engineering works freeing them from 
water. Soils impregnated with saline matter, such as those iiined. from the 
lagoon, require special treatment to deal with the sterility resulting from 
the accumulation and continual change of level of these salts in the arable 
layer. We may here mention one or tw’o fundamental points of such treat- 
ment not alwa5;^s remembered by the promoters of the reclamation of the 
bracks : owing to the position of these sods, their physical and chemical 
composition and their structure, and owing to the enormous quantity mf 
salt contained in the mass, the possibility of profitable cultivation — when 
the engineering work is, finished is not only, dependent on a period of 
absolute unproductivity, much longer .than is generally admitted,, but' 
even later is subject to variations which cannot be foreseen and which are 
due to the special behaviour of the saline 'matter. 

\¥e have already given prominence to these considerations, though 
fully aware that they cannot outbalance the reasons of a social nature 
and especially of convenience which have created an opinion decidedly 
favourable to the carrying out of the reclamation of the ■ stretches,' of lagoon 
in question. It would be well that the example of the' practical results 
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fiimislied by the reclamations already acconiptislied slioiild not be taken 
as the only criterion for the opening tip and improvement of the neiglibotir- 
itig land, which is not always in a suitable condition for reclamation with 
a view to agricultural use. The planning, the execution and the completion 
of the past, present and future reclamations should not be effected entirety 
to the detriment of the '' water farming (vallicoltura) ; an investigation 
should 1)0 undertaken with a view to establishing once for all the productive 
capacit}^ of this land under Avater and the best means of encouraging a 
reasonable and intensive farming ” of it ; such “ farming ” requires far 
less sinking of capital and at the same time lends itself to the natural ten- 
dencies of the local inhabitants concerned, so that It might well hold its 
own in comparison with the arable land to be inned from these inlets of 
the lagoon. 

The fundamental w^ork of reclamation for both freshwater and salt 
lands consists in drying, that is in the mechanical drawing-off of the ground 
water. There is not the slightest doubt as to the perfection with which 
this is now carried out by the engineers, who are thoroughly A^'ersed in the 
setting up of the necessary plant and in the maintenance of the scheme of 
drainage ; in all the operations so far carried out the removal of the Avater 
was obtained in the most perfect and simple manner possible ; though the 
methodical evacuation of the w^ater is the primary necessity- for these tracts 
lying at such a very^ Ioav level, it is only one side of the complex problem 
entailed in opening them up for agricultural use. 

This drydng is naturally only relatiA^e, alioAAing a certain depth of free 
soil aboA^e the water-table. For this reason the individual characteristics 
of the different soils, especially, as regards water-holding capacity^, should 
be taken into account ; evidently^ sandy^ and clay lands cannot have the 
same treatment. The possibility of cultivating these reclaimed lands 
properly depends in particular on the reserves of w^'ater which the crops 
find at their disposal, and obviousty an excessme drying may be as inju- 
rious as a condition of vStagnation leading to SAvanip formation. 

The working of the pumping engines is so regulated as to aA^oid any 
danger in this direction. In some of the \^ery large sections coA^ering 
something like 100 000 acres there are considerable differences in level; 
,iii,SEch cases it is now the rule to keep the so-called high-level water, 
separate from the loAA'-level Avater, the two ’being dealt with b,y different 
pumping stations. As an example of this may be mentioned the system 
adopted by the Association for the ** Grande Boiiifica ; for the completion 
of this area, carried out between 1905, and 1910, they rearranged the old 
station at Codigoro to dispose of the high-level water (from an area of 39 929 
acres) , Avhile the low-level water (from 8g 875 acres) runs off by means of 
a neAA^ station put up close to the old one. 

Although the drying is carried out in accordance with the needs of 
the crops, these are subject to the same risks as those on the neighbour- 
ing old lands as regards water supply. Indeed seasons in which the' 3?ield, 
of these artificially dried soils is seriously reduced by drought are by mo 
"means rare. ^ ' ' y . ' ' 
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111 fact drotigM makes itself felt more severely on these soils, as the 
water is liable to take up mineral matter from the subsoil, constantly impreg- 
nated with salt, and may thus become too saline for the ordinary crops. 
We have elsewhere had occasion to refer to the difficulties attendant upon 
the excess of saline matter in the water taken up by the arable layer, which 
may provoke a special condition of physiological drought ; the same 
point has been referred to b3^ Tacke in his masterly advice on the water 
econoiw of moot and fen soils : “ The drawing-off of the water must be 
done with great care, as organic soils retain large quantities of water with 
such tenacity that the roots of the plamts growing in them cannot make use 
of it; in such soils plants may suffer from lack of water in presence of 
considerable quantities of it.... ; once the stagnant water has been dealt 
with and the land brought under cultivation, only small amounts of 
water should be drained oE”. 

Pure sand^' soils require similar treatment, as their productivity 
depends entirely on the presence of the water-table near enough to the 
surface to be within reach of the roots. The vineyards of Comacchio and 
parts of the cultivated land of the Mesola arein aflourisliing condition solely 
because the winter conditions have not been disturbed ; they form a marked 
contrast to certain old sandhills wredged in between low-lying reclaimed 
zones and consequently subject to excessive drainage : the careful running- 
off of the rainwater and the lowering of the water-level in the soil have 
led inevitably^ to absolute sterility^ in the higher sandhill tracts. In the 
modern work of completion of the Grande Bonifica it was recognized that 
this area would have to be isolated from the remainder and submitted to 
special treatment suitable for sandy- land. 

So far no plans have been made for correcting any possible deficien- 
cies ill the drainage schemes by’^ means of irrigation. It is certainly very 
exasperating in some years to have to watch the crops daily drying up 
owing to continued drought, while up above the Grande Bonifica rises the 
great bank holding in the water of the Po on its way to the, sea ; the Po 
water is, however, coming to be used for hygienic and agricultural purposes, 
as the need has become more acute with tl e yearly increase of the perma- 
nent population of the reclaimed lands. 

It should be recognized that while the removal of the water ■ — the 
main scope of the engineering reclamation — presents great difficulties, 
the difficulties encountered in the agriciiUural reclamation — that is open- 
ing up the land for cultivation and colonization — are equally serious, if 
not more so. The w’’ater from the ditches and main drains, as well as the 
ordinary^ well water, is absolutely unfit for watering cattle or for household 
and ' agricultural purposes; it is charged with saline ' and organic matter 
and becomes putrid in summer. Petitions for a ' supply of drinking water 
used frequently to be made by^ the people of the reclaiined areas and 
it was owing to the initiative of the Commune of lolanda di Savoia that' the 
legislation in vigour was altered, so that by the law of June 25 and 'July' 
13, 1911, communes in ' reclamation areas were added to the list of those 
allowed special facilities for the provision of drinking' water. 'If our'' 
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Commtiiie, planned and founded contemporaneously with the carr3ring 
out of the reclamation scheme, cannot boast a past, it may well be proud 
of its presen 1: work : so said Comm. A. Marangoni, who has been intimately 
connected udth the Grande Bonifica of Ferrara, on tht 15th of June, 1913, 
in opening the communal aqueduct, by means of which Iclaiida di Savoia 
'' has no longer fetid and stagnant winter spreading fever and death, but 
pure and healthy water shooting up to many feet above the ground and 
bringing healthy and vigorous life to these redeemed lands. ” 

In the vast area of the Grande Bonifica (133 000 acres) |)rovision has 
been' made for obtaining water from the Po by meoiis of four syphons, 
planned and constructed under the direction of Ing. Pasini, All the farms 
in the area feel the benefits of this work in completion of the reclamation, 
as they can provide water for the watering of live stock, for household 
use and for retting hemp. A logical finishing touch would have been the 
carrying out of Ing. O. BalduzzPs scheme for a Po valley aqueduct, to 
provide drinking water to the 103 200 inhabitants of ii communes lack- 
ing it. As this remained in the condition of a project, the Ferrarese Be- 
clamation Society — whose land makes up the greater pail of the Commune 
of lolanda di Savoia — with its usual enterprise, took up the construction 
of the communal aqueduct under the provisions of the law mentioned ; 
the Po water is filtered and purified on the Piiech-Cliatal s5?'stem and brought 
into the area by a steel conduit 18 miles long ; finally it is distributed to 
the chief farms and groups of houses in the territory of the commune a,t 
the rate of 14 000 cu. ft. per da3n 

The Volaiio Po, or Burana, w^hich runs from -west to east through the 
province of Ferrara, has also been laid under contribution for water for 
agricultural purposes. Its value has been increased since the construction 
of the Pilastresi sluices has allowed water from the main Po to be run 
into it, but unfortunately the Burana is, and will continue to be, chiefly 
a drainage canal into which are run the waters from the 3rd, 4th, and 6th 
sections of the Burana innings : it also receives the water from the hemp- 
retting and in particular the refuse water from the sugar factories along 
its course. For these reasons water from it has a very limited use, and one 
of the associations most concerned is now making plans for obtaining water 
direct from the Po for the needs of its vast territory. 

While the provision of -water for agricultural purposes in this 3rd 
drainage section is difficult and costly, the provision of drinking water is 
equally so and sometimes not economically possible : we do not here refer to 
ordinary wells, as with rare exceptions the water the}?- give is scanty and bad. 
So far the best results have been obtained by deep tubular wells,, of which 
there are a certain number here and there' in the Ferrarerse territory. 
Their' depth, varies from 80' tp 600 ft. ; some only lasted for a very short ' 
time, while the use of the water from some, others was prohibited for pre- 
posterous ' hygienic reasons about the quality. Special mention should' 
be made of the well Bored at the Bastioni farm on the Val Gatlare prppeft}^ ; 
this is nearly 600 it. deep and for over thirty 5’^ears has given a constant 
supply of about i gallon per second- Fast year this source was covered 
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ill, and after filtration it is now distributed throiigli 12 miles of steel tub- 
ing to 40 fountains at the numerous farms round. 

Yet another vital problem of the reclaimed zones remains to be men- 
tioned,, namely the question of means of comimiiiication : there are still 
large areas inaccessible for several months in the year owing to lack of roads ; 
the laying of good roads to connect the reclaimed lands with the nearest 
centres requires a great outlajo Happily the most economic means of 
transport of agriciiltiiriai produce, namely by water, can to some extent 
be substituted for roads, which in these cne-thne bracks are yet to come. 
The chief canals have indeed been arranged so as to be navigable, but 
access to the wharves or landing-stages iimst be provided and the farms 
must be Joined up one to another and to the nearest centres. There is 
no need to go deeply into the question, as the above will suffice' to call 
attention to one of the causes which lia,s contributed and still contributes 
to retard colonization of the reclaimed areas. 

These considerations indicate that it would be very instructive to 
’make an investigation into the real cost of 'reclaimed land, especially so 
as to be able to make proper comparisons as to the utility of continuing the 
inning at the expense of the lagoon. There is a fiiiidaniental difereiice 
between schemes which have in view the reclamation of land at present 
more or less completely and constantly submerged under salt water, and 
such schemes as the great Rhine reclamation, now being carried out, in 
which it is a question of laying out permanent drainage for vast stretches 
of land whose productive power is paralized by the lack of a proper outlet 
for their waters. Probably, however, the calculation of the true total cost 
of such reclamation can never be made : it would show up the perseverance 
and strong spirit of initiative possessed by the p&st generation of farmers, 
who selected this extreme comer of the Po Valley for their operations. 
The .names of Count Francesco Aventi, Count Luigi Gulinelli and Ing. 
Gerolamo Chizzoliiii — to mentior only some of those no longer living — 
will always be remembered as among the numerous band of pioneers who 
devoted brains and mone}’- to carrying through' tins reclamation work. It 
should be repeated here that the fundamental work^of engineering re- 
clamation was performed on private initiative and with private capital, 
at a time when the Government 'seemed almost ignorant of the ex,istence 
of any such important problems. It was only' after the passing of the law , 
of 1882, modified in 1901, that' the State took a part in the completion of 
the work. 

It will still be possible to calculate what has been spent by the State 
and by local bodies in completion of the work, at any rate where such 
expenditure was undertaken to satisfy collective needs. But the totab, 
sum sunk' by private persons defies all attempts at estimation, whether 
it be that expended on the large properties organized on industrial lines or 
that due to large, medium or small landowners. 

^ Among the large organizations for intensive cultivation or industrialized 
agriculture, special mention should be made of the Ferrara Land Reclama- 
tion Society and its derivatives — ^the Iin'mobiliare Lodigiana, the^ Immo-. 
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biliare Veiieta and the Amministrazione Mazzotti, besides other smaller 
ones comprised in the Association for the Grande Boniiica — ^ and of the 
Vai Galiare and Valle Volta >Societies, comprised in the 2nd section ; all 
these have been' the subject of nlimerous publications and serve as object 
lessons for all engineers and agriculturists. No less worthr^ of mention 
are the numerous farms whose present prosperity is the fruit of the labours 
and faith in the agricultural industry of the much abused class of large 
and small Ferrarese landowners. 

The fertility of the redeemed land, after it has been properly laid 
out, has often been referred to : ^delds per acre exceeding 37 bushels for 
wliea,t, 16 tons of beets and 12 cwd. of hemp lint are by no means excep- 
tional , There are still a few pieces of land, which as Prof. Munerati wrote 
some time ago, have not yet been awakened by phosphatic manuring, the 
foundation-stone of scientific agriculture ; such lands require an enor- 
mous exp'enditure of capital to bring them under cultivation, and they have 
absorbed and continue to absorb a large part of the returns given the 
crops on them. 

In the early years of cnltivation these lands w'-ere robbed by excessive 
grain-growdng : they form another example of the specialized agriculture 
which is started wherever virgin land is suddenly opened up for farming, 
as shown the agricultural history of all countries. But this extensive 
cultivation had a short life ; these reclaimed lands gradually came to 
resemble the densely populated old lauds surrounding them, as regards the 
working plan, the aTraiigement of the farms and the means of production. 

The tendency is to form farms of about 75 acres — the old-fashioned 
versiiro — which, at rate in the early stages, are run on the “ boa- 
rico’' (i) contract system. Many private estates have already reached 
this condition, and modern necessities incline to still further reduction 
of the holdings, so as to make them suitable for farming on the metayer 
system or for letting to colonizing families. On the larger estates such 
division exists only in theory, as the complex circumstances already 
mentioned prevent its being carried into practice. 

We finish up with a few statistics, wMcli refer to the whole pro- 
vince of Ferrara and not only to the reclaimed areas. The following table 


1 

Crop 

' . 

i Average i863t-i87x 

1 Average 1909-1913 

1 Per. acre 

Total 

Per acre 

1 

Total 

Wheat bushels 

Hemp cwt. . 

Beets tons . , 

16,26 

6.3 

1 875 335 

294 375 

29T3 

9-0 ' 

14.9 

4 323 935 
^ 619900 
j 226 966 


(i) The boarico ** contract is one in which a head plonghnmn is put in charge of 
a cei-tain nnnrber of teanas of oxen; he is housed 'and receives pai“t money wages and part 
^ages in klncl, (-^^4 
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gives tlie averiige yields of certain cro^jS for the decade 1862-71 in compa- 
rison with the agricultural statistics for the 5-year period 1909-13. 

The carctle numbered 70 000 in the 1869 census and no 320 111 the 1908 
census. 
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The Swine Raising Industry In Canada 

by 

J. B. SpEncek, B. S. a. 

Editor and Chief , Puhlications Branchy Department of Acrimlkm for Canada. 

The swine raising industry in Canada is clo.sely allied with what may be 
termed general agrictilttire or mixed farming. Even the early settlers 
raised a few’’ hogs to supply’' themselves with meat and to x^rovide a |)rodtict 
acceptable to the local merchant in exchange for products of commerce. 
With the development of urban populations and the growdli of the lumber- 
ing industry, there grew up a demand for pork x>toducts. In the case of beef, 
the butcher very early became a necessary factor, wiiile in the swine in- 
dustry, the farm continued to combine the breeding and feeding operations 
with the slaughtering and curing of meat. Then there arose a more or 
less extensive fresh pork trade, but it was not until the packing houses 
were established about i860 that an export trade began. 

Of, the early years of the industry, Mr. William Davies of Toronto, the 
pioneer pork packer of Canada, writes : 

Fifty years ago or even more, large numbers of dressed hogs were brought by farmers 
to Toronto. Besides the few that were bought by local dealers many were bought b}- coin- 
mission men in the city for local operators in Montreal. These carcases were chopped up 
'and packed in barrels with a certain amount of salt, then coopered up tight and filled with 
water and brine. These barrels were then shipped by boat to the consignees in Montreal. In 
a few instances they were taken down by local Toronto men. Arrived in Montreal these 
barrels of pork were taken to a Government Inspection Warehouse. The inspectors ' were 
swwn Government Officials and they made out a bill for each owner specifpng so many 
barrels of mess pork, so many of prime mess, etc., and armed with this certified bill the 
products could be sold to Montreal merchants, from whom the stuff found its -wny into the 
pineries to feed the lumbermen. At that day there was positively no export trade. Soon 
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after tliat a reciprocity treat}^ with the United States was enacted and a5 hogs were much 
more plentiful in the United States than in Canada, and mess pork in barrels was put up 
in the United States on a very large scale, it came to Canada duly free and thus there 
was a considerable surplus available for export, especially as the kind of hogs desiderable 
for the luinbei*men’s use were *' mammoths ” while the sort desirable for export were 
“ light weights ”, From that time the export business increased largely. 

Yvliile the market for Canadian pork products was confined principally 
to a home demand, there was no incentive to change from the customs that 
had become well established, but so soon as there w^as an appreciable quantity 
for export, the requirements of the importing country had to be reckoned with. 

It was, as it is today, the business of the farmer to raise the hogs, 
but to find a market depended upon the commercial man, who, in this 
case, WTis the pork packer. Fortunately for the industry, w^hlch expanded 
very rapidlyq there were in Canada farseeiiig men engaged in the pack- 
ing ]' 3 usiness, and on these the swine raising industry depended more than 
upon any other agency. The3^ set about developing the right kind of hogs 
for the best trade. 

The English market demanded medium weight hams and Wiltshire 
sides'' Ml of lean meat. Experience taught the packers that the Yorkshire 
and Tamworth breeds excelled in these particulars. To encourage farmers 
to raise hogs of these breeds, leading packers imported boars and distribu- 
ted them in hog raising sections. This wms done in sections of Ontario about 
1890. The result was very pronounced and in the desired direction, for in 
a few years Canadian hog meats became very popular on the British 
market. 

The possibilities of the bacon iudustr}^ a.ppealed to Provincial and Do- 
minion Governments perhaps more especially at the beginning. The Ontario 
Department of Agriculture during several years in the nineties conducted a 
most effective campaign on behalf of the bacon " hog. By means of 
Winter Fairs and Farmer's Institute meetings, Ontario farmers were shown 
conclusively that the bacon " hog w^as the most profitable to raise and 
the most readil}^ sold in the best markets of the world. The correctness 
of the teaching in those days is amply borne out by the report of the Swine 
Commissioner wfiio visited Denmark and found that the Danish pig, from 
which the highest-j^riced bacon in England is made, corresponds exactly 
with the pigs advocated for Canadian farmers and at the present time raised 
by them in every province. The results of this campaign of education 
were so^ pronounced that within a few 3^ears the railroads leading to the large 
packing' houses rvere loading hogs at almost every country station once or 
oftener weekl}^ with stock that came well up to the standard for the ■ export 
trade. 

Nor were the other pro\inces asleep in regard to the swine breeding 
industry, as in each one of them excellent' progress has been made, more 
especiall}^ in the matter of qualit5A In each and every province the bacon'' 
" hog is the Standard and the pigs that wiii the best awards in the Eastern prov- 
inces are of the same general type, age and weight as those that take the 
^ best awards in Ontario and in the Western provinces. 
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The Federal Bepartiiient of Agriculture has done miicli to uplift 
the industry, more especiall3' in the provinces outside of Ontario. Through 
the Branch of the Five Stock Commissioner the teaching conimeiiced in 
Ontario lias been extended to other parts of the Dominion both at Institute 
meetings and Winter Fairs, while these latter organizations have been in- 
dticed to frame their x^rize lists so as to encourage onh^ breeds of the “'bacon'' 
tyx)e. The Federal Department of Agriculture, in conjunction -wilii' other 
agencies, has also distributed bxr means of section sales and through 
Fanner's Clubs breeding swine of stix)erior qualitv". Then the Experimental 
Farms liax'-e rendered and continue to render a highly valuable service in 
experiments carried on more especiall}' at the Central Farm, wdiere the ques- 
tions of economical feeding and sanitarx^ housing have been very largely' 
solved. 


The Export Trade. 

From small beginnings in the earl}^ nineties, the export bacon trade with 
Great Britain grew b\^ rapid strides until in 1905 Canada supplied 'the Mother 
Country with about 20 per cent of her imported bacon. For a number of 
years a higlity satisfactory export trade was maintained, but since 1907, 
a decline has been in operation until Canadian sup|)lies to the Old Band have 
fallen to about one-third what they w-ere when the trade was at its height. 

It must be noted that uj) to about 1884 much of the export pork was 
made from United States hogs. Soon after that time Canadian hogs were 
raised in sufficient number to keej) the packing houses sup];)lied. 

The following table shows the exports of bacon, bams and pork 
from 186S to the fall of 1913. 



Exports of Bacon from 

Canada. 


Fiscal Year 

Bacon 

Hams 

Pork 

Total 


lbs. 

lbs. 

ibs. 

lbs. 

1868 

— 

10 5S0 528 

3 506 048 

„ 14 086 576 

1S70 


19 627 216 

6544384 

26 1 71 600 

18S0 ...... 

S 616 739 

955 603 

1 281 391 

10 853 733,... 

1885 

7 189 260 

962 827 

555 43 & 

8707 523 

1890 

7 235 33 ^ 

256 746 

233 899 

7 735 981 

1S95 

37 526 05S 

2 607 96S 

519736 

40 653 762 

1900 ...... 

132 175 688 

2 S56 186 

I 109 550 

136 141 424 

1905 ...... 

116 835 030 

2 806 263 

2 235 936 

121937,249 . 

igoS ....... 

92 001 910 

3173 950 

769 93 ^ 

95 945 792 

1909 

70 564 927 

3271 312 

335 343 

74 171 5S2, 

1910 ...... 

45576 883 

3 242 806 

599 oSi 

49418770 

1911 

56 068 607 

3 803 918 

417577 

60 921 102 

1912 . . .... 

59 979 963 

3 595 

434 4S0 

63539038 

1913 . 

36 212 190 

2476654 

521 533 

39210377 

1913* ..... 

15522804 

I 144 707 

370993 

038 504 


April-October. 
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The failing off in exiiorts does not indicate a seiiotts decline in the 
raising of hogs. According to the Census of 1891 there were that year on 
Canadian farms i 733 S50 hogs, which number had increased ten years 
later to 2 353 828^ and in 1911 to 3 610 428, 

Federal meat inspection ir Canada, which is conffned to establishments 
doing an export or inter-provincial trade, was inaugurated in September, 
1907. The following table sho'w-^ the. number of hogs slaughtered in inspected 
establishments in Canada year b3^ year since that time : 

Swme Siaifgktered in Canada at Inspected EstabHsImients (i), 

Number 


8 months ending March 31, 1908 861 989 

Year ending March 31, 1909 i 532 796 

» ') )' » 1910 . I 261 496 

» " » >>1911 I 432 237 

» ® » 1912 r 852 997 

i} » » » 1913 1 607 741 

10 Moniiis ending January 31 1914 1456615 


The decline in exports must, in large measure, be attributed to increas- 
ing consumption in Canada. During the years of heavy export the supplies 
shipped out were produced almost entirelj^ in the Province of Ontario, The 
■western provinces, while filling with jieople, were slow to produce hogs until 
the past two or three years, when a great increase in production has taken 
jilace. Up to 1913 packing houses in Ontario and Quebec had a large 
market west of the great la.kes, but the tide has turned. Prairie province 
farmers, owing to continued high prices for pork, have turned their attention 
more and mote to the feeding of hogs on their low grade and damaged 
grain, and since the fall of 1913 have been shipping hogs east in large numbers. 
During 1913 the slaughtering of hogs ■ in Canada showed a very slight in- 
crease over that for 1912. The killings in eastern houses showed a decrease 
which ivas slightly mote than met by an increase in the west. This is borne 
out by statistics supplied by the Meat Inspection Division of the Department 
of Agriculture in the following table. 

Hogs Shmghiered in Inspected Houses. 

1913 1912 ' Increase or Decrease 


Eastern Canada . 923908 1058486 — -134578, 

Western Canada. . . / 336147 145064 -f- 191083 


The exports of hog products from Canada have, until quite recently, 
been almost entirely to Great Britain. With the coming into force of the 
Wilsoti-Underwoocl '' Tariff in September, 1913, the markets of the United 

(1) A large number of swine are slaughtered in Canada in places other than those 
'under federal inspection. ' - 
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States of Aineiica were tlirown open to meat pTodncts on a free basis.\Siiice 
that time increasing q_uaiitities of Canadian bacon, hams and pork have been 
finding their way over this intexiiational botiiidaxy. 


Pedigree Registration. 


The registration of swine in Canada commenced with the Berk- 
shire breed in 1875, but it was not until 1882 that other breeds commenced 
to be recorded. That year, a record was opened for Suifolks, Yorkshires 
and Tamworths, and at various periods up to 1892 practically all of the pres- 
ent breeds in Canada, with the exception of the Hampshires, were being 
recorded ; Hampshire records rvere opened in 1910, The work of registra- 
tion was carried on by the Agriculture and Arts ilssociation of Ontario until 
about the year 1900, when that body ceased to exist. From that time until 
the National Five Stock Records were formed in 1905 (under the Five 
Stock Pedigree Act of igoi) the work of registration was done by the late 
Henry Wade, Secretary of Five Stock Associations in Ontario. 

Since 1905 the registration of swine in Canada has been carried on under 
the National Five Stock Records System at Ottawa. 

The development of a Canadian '' bacon '' hog is strikingly reflected 
ill .pedigree registration. During the past thirteen years hogs of breeds of 
the '' bacon type have increased by leaps and bounds^ those approaching 
that form have mote than held their own, while certain breeds of the short, 
thick type have passed off the stage so far as registration in Canada is con- 
cerned. The following table shows the number of pedigrees of each of the 
several breeds that have been recorded up to 1900, the number of each re- 
corded up to the beginning of 1914 and the number of each recorded since 
the beginning of the present cetitur}^ : 


Pedigres registrations : 



ITp to 1900 

Up to 1914 

Ho. since igoc 

Berkshire 

... 12 i47 

29 350 

17203 

Yorkshire ....... 

. . . 6681 

46393 

397^^ 

Tamworth 

... 2398 

10 063 

7665 

Chester White , , . . . 

... 2519 

II 420 

8 901 

Diiroc Jersey 

. . . 706 

2 363 

I 657 

Poland China 

- ■ »595 

3878 

1283, 

Hampshire ...... 

... — 

933 

933 

Essex 

... 20 

272 

252 

Suffolk 

. . . 262 

281 

19 

Victoria 

. . . 14' 


- — , 
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Pure Bred Swim in Canada, 


The following table compiled from Canadian Census returns of 1911 
shows the mimbers of pure bred swine in Canada, by provinces, in June of 
that year: 


Breeds 

Alberta i 

British 1 
Columbia 

Manitoba 

New 

Brunswick 

Nova 

Scotia 

Ontario 

Prince 

Edward 

Island 

Quebec 

si: 

m a* 

BJ A 

i 

1 ttpumo 

1 

Berks iiire 

I 111 

i 

342 ! 1 995 

235 

187 

7455 

246 

740 

i 

918 

13 889 

Cues ter White 

23 

39 

62 

301 

52 

I 665 

IS2 

I 901 

42 

4^97 

Buroc J ersey 

214 

2 

33 

— 

12 

436 

I 

22 

10 

730 

Essex 

— 

15 


— 

— 

3 ^ 

— 

— 

— 

46 

Hampshire i 

2 

70 

20 

I 

— 

664 

4 

153 

; 2i 

916 

Poland China. ..... i 

215 

5 

145 

— 

4 

3S8 

— 

120 

/ 93I 

970 

Suffolk. 

— 

— 

2 

— 

' — 

4 

— 

5 

i 

IS 

Xam worth , ' ' 

I4I 

53 

363 

41 

— 

3996 

I 

634 

64! 

4 293 

Yorkshire 

2 120 

3S6 

2385 

775 * 

353 

15 459 

; 603 

I40I3 

I 635 27 729 

Not specified 

108 

1 255! 532 

112 

33 ! I 755 j 43 

1 696 

1 13 

3666 

I'otal . . . 

{4 594 

1 167 

■ 

is 537 |I 465 

661 

i 

i 

30 853;! 099 

1 

8 284|2 877 

56447 




BSCONB PART. 

ABSTRACTS 


AGRICUtTtJRAL 

EDtrCiXION 


'OSGANBATION 
OJf EXmi- 
MEHTAL AKD' 
ANALYTICAL 

warn 


AGRICUCTURAT INTEWGENCE 


GENEUAI, INFORMATION, 

806- Gour£es cf InstfucUoB for Teachers ia Rural Continiiatioa Schools 'ia 
Prussia, — ZcUschrift fur das Imdliche Fortbikiunjschuhmen in Pmtssen, Year 5, 
Part 9, pp. 307*398. Berlin, June 1014. 

Special courses were to be held this year in. 19 places in Prussia for the 
instrction of teachers in rural continuation schools. 

807 - Beeenl Esperienec in Farming on Moors. — Communicution from Br. hj. von 
Feilitzen, Director of the Experiment Station of the Swedish Moor Culiivalion 
Association. 

ximong the recent works vvhich deal with the nature of humic substances 
those of and Gubby, Tacsie and Suchting, Pjndebb, Oden, 

SCHREiYER (i), and Shore Y deserve to be mentioned, and on the chemistry 
of the nitrogen of moor soils the works of Jobibi, Suzuki and Vabmarx, 
The formation of llmonite and its explanation by Ad. MayEr and 
Rindebb led to a closer discussion of Hagbund’s so-called fire theory and 
to the explanation of the origin of sphagnum moors through the destruction 
of the moor forests by fire (2). 

On the growth of peat, recent investigations in Sweden have sliowii 
that in a moor 36 inches of peat have been formed since 1540. J. ae ZntitM 
measured in one locality a yearly increase of i inch of light sphagnum 
peat. xAccoidiiig to Tobe this increase of peat on the surface of diggings 
has no practical importance. 

Concerning the chemical composition of various kinds of peat the 
following works may be mentioned : Zaiber and WiBK on pure,, sedge 
peat ; Gulby on species of sphagnum and sphagnum peat x Paub 'on the 

(x) See No. 343, B, April 1913 ; also No. 311, B. April 1914. 

(a) Set No. 312, B. April 19x4. {Bd.).' 
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calcipliobe nature of spliagntim ; and Minssbn on tlie vaxiotis kinds of 
peat. 

The writer's own investigations have shown that the moor water in 
untouched moors contains nearly one part of potash per too ooo. 

As 'regards the microbiological properties of moor soils, Karsten 
at Helsingfors has recently made experiments on the low pover of conduct- 
ing heat of moor soils in a dvy and moist state. Interesting also are the 
minimum temperature readings which have been taken during the last 
five years at Flahtilt 4 inches above the surface of the soil on different 
spots near each other, over sandy soils, fens, and cultivated and iinciilti- 
vated moors, in the months from May to October. They shew what 
considerable difierences of temperature diferent irradiation of the soil 
causes in places quite close to each other. 

Of great practical importance is the question of the draining of moor 
land. On the niooi at Flahult shallow drainage with ditches 2 feet deep 
and 66 ft. apart, during five years, gave an average yield of hay 25 per 
cent, lugher than that obtained from land drained by ditches 4 ft. deep. 
With shallow drainage the water-table stood,, during the period of vegeta- 
tion (May to October), at an average of 22 inches below the surface of the 
middle of the land between the ditches, while with the deeper drainage it 
stood at 26,, inches. The fluctuations of the water-table were in general 
greater with shallov? than with deep drainage. 

In expetiiiients made in concrete basins in the exxieriineiit garden, 
with constant heights of water-table (S, 16, 24, 32 and 44 iiiclies), the grass 
crop in the flrst two years on sphagnum moor soil was highest when the 
water-table stood at 8 and 16 in. and decreased raiidly with the lowering 
of the water-table. On the feii land the crop w^as heaviest with the water- 
table at 16 and 24 inches. 

In the second experiment farm at Torestorp, experiments have been 
in course for the last, five years on the effect of varying distances (26, 40, 
66 and 80 feet) between drains at equal depths (4 ft.). , Hitherto no notice- 
able difference' in the vegetation has been observed. The water-table 
stood everjwvliere about 36 inches below 'the surface. In this direction 
observations have recently been made also in Norway (Maerestiiy ten) . 
Bavaria (Beinau) and Estlionia (Thoma). 

Oil the' importance of damming up the water in the ditches on moors 
American farmers in Michigan 'have collected evidence, and the Bremen 
Station recommends the practice in inoor drains. ' Count BERG, atBagnitz 
(hivonia), on, the contrary, does not approve of it and recommends in- 
stead the use of heavy rollers to prevent the excessive drying of the surface 
of moor soil which has been rendered too loose by' deep tillage. 

The percolation of rainwater through well decomposed fen was found 
in lysimeter experiments at Jonkopihg to be go per cent, on bare soil in 
the winter half-year, and from 50 to 60 per cent on soil under vegetation. 
The corresponding figures w*ere 40 and xo to 30 pet cent during the summer 
half-year. 
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For many 5’ears past a system of drainage has been practised in 
Sweden much resembling Bute' wooden pipe drainage (i); this latter S3rsteiii 
also has been used at Flaliult with satisfactory^ results. 

Experlraents have been made during five years with ly^simeters at 
Jonkoping on the quantities of plant food carried away from moor soils 
by drainage water ; they have shown that the losses on, good fen land are 
imich greater in uncultivated than in cultivated soil, and in arable ^ soil 
than under meadows. More lime and nitrogen are lost by unman tired than 
by manured soils. In the case of potash the losses were about the same ; 
only traces of phosphoric acid were found. The losses of potash caused 
by manuring amounted to from 2.23 lbs. to a maximum of 12.49 
acre per annum. The losses of lime reached 256 lbs. on arable land and 
164 lbs. on meadow^s. A normal dressing of potash salts (38 per cent.) showed 
no increase of lime washed out over land without potash ; this agrees with 
the Bromberg results. 

The question of liming moors has been very exliaustively treated by 
Dejnsch (2) at Bremen and by Sjordema and Hudig (3), I)r. Niesson-Ehee, 
of the ■ Swedish Seed-breeding Station at Svalof, has demonstrated that 
dry-spot disease {Scolccotrichitm) {4) attacks the various Idnds of oats with 
different intensity and that greater or less resistance is hereditary^ ; of the 
varieties tested , Improved Boslag and Mesdag were the most resistant, 
while Tartar Flag and Improved Dala were very susceptible.. According 
to Br. Hepexustd, Scolecolrickum does not attack oats, and probably a 
saprophytic CLtdosporium has been mistaken for it. The dry-spot disease, 
or “ Kalimaiigelkrankheit *’ (disease due to lack of potash) as Dr. Hedlund 
calls it, is probably caused by soil bacteria, as the plants are not attacked 
by it when the soil has been sterilized, for instance with carbon disulphide. 

That lime must be finely powdered in order to produce the best effects, 
has again been shown by recent experiments at J onkopiiig with powdered 
lime of several sizev« of 'grain, ill the course of which experiments the finest 
powder (passing through a sieve of less than 0.2 millimetre mesh) gave the 
heaviest yields (5). 

Silicate of lime in j^fartin’s slag proved almost equal to the carbonate. 

^ Among new implements for use on moors (6), the most important 
are heaw cement rollers (7), motor ploughs. Bankers new Swedish meadow 
ploughf Wassis and Hankxno Finnish harrows, the moor ploii,ghs built by 
the ISForrahammer factory and Faxe’s moor shoes for' horses. 

Concerning manures it has been observed at Flahult that farmyard 
manure has a very feeble action during the first years of cultivation on 


{!) See No. 229, B- M.irch 19x3 and No. 132.'!, B, Bee. 1913. 

(2) See 'No. 1243, B, Nov. X913. 

Cs) S-e No. 345, B. April X913. 

(4) S.e No, S?5, B. June 1914, 

(5) See also No. 17, B. Jan. 1914. 

(6) See also No. 760, B, Atig. 1914, 

{7} See No. 1067, B. Sepi. 1913. , {M), 
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moot soils ; after some years its effect was clecidecii}- better, but niticli 
inferior to that of artificials. Oil the peat soils of a better class the effect 
of farmyard manure was more marked. A shallow ploughing in to a 
depth of two to four inches was better than to a depth cf sis inches. It was 
found that for turnips it vms better to apply farmyard manure in spring 
than ill autumn. The spreading of road sw'eepings is recommended by 
ScHicEiBER, and in Ontario, Canada, very good results appear to have been 
obtained by’' a cartload of garden earth to the acre. Green manuring with 
blue lupins gave veiw good results at Flahult; the residual effect was, how- 
ever, very^ slight. 

Among the bacterial cultures on the inarket, Azotogen and Ktilin's 
Nit r agin in earth cultures have been beneficial on moot soils ; on the con- 
trary liquid Nitragiii proved uncertain. Earp-Thomas’ Fariiiogerm (from 
Bloomfield, N. Y.) had very little effect on 5:'ellow lupins. Inoculation 
earth had a good and certain action. 

The C|Uestioii of the effect of Eeguminosae on Gramineae in mixed crops 
has been especially studied by Tacke, Hietner, EIaserer, Tipman, Eyon, 
and Bizzeee* ^ ' 

Tiie investigations of Bottomeby on Myrica Gale deserve to be men-, 
tioiied here. 

Hagetjnd, at the Jonkoping Moor Experiment Station, tested the 
effects of artificials and lime on sphagnum and found that lime destroyed 
it ; basic slag acted like lime but less energetically'. Sux)erphosphate 
kills sphagnum. Kainit was somewhat caustic, but without any^ special 
effect, and nitrate of soda also acted weakly. The two latter, however, 
had an indirect action, as they’ encouraged growth of algae and lichens 
and thus hindered the formation of new shoots of sphagnum. 

It is generally admitted that sedges dislike manuring, because 
the manuring of meadows causes them to disappear ; this is, however, 
not the case and the apparent destrtiction of sedges is only due to their 
being smothered by the other plants. Gi^,zE, at Yillefranche-de-Roiiergue 
(Avey^roii, France), has shown by direct manuring experiments, that 
sedges growing alone respond readily, to phosphoric acid, nitrogen and 
potash. 

At the Jonkdping Moor Experiment Station exx3eriinents have been 
made for several years on the crops raised on the moors and on the quantiti,es 
. of' plant food removed by them from the various moor soils ; two years 
ago the results w’ere published in a voluminous report. There are some 
delations from Wolff’s figures respecting certain plants, but in the main 
the values agree well with the revised figures given by^' STin'zE’R in Menizel 
& von Lengerkes landw. Kalender. The writer's investigations did not 
allow him to confirm the high figures found by Wagner, and .Tackb for 
the amount of , phosphoric acid contained in hay^ ; the figures found by 
Christensen in Benmark, Ebnde Nj AS'in Norway, and KriIgbr and 5tut- 
ZBR ill Germany, agree ndth those of the writer. 

Among the' different phosphates Palinaer phosphate proved equal' 
to, superphosphate, Basic slag was , tested in' two series of ex.periiiieiits, 
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and its total e'ffect, lasting three or four 3’'ears, ttinied out dearly superior 
tC5 that of supeipliospliate- In the Danish held expermients siiperpliospliate 
and basic slag proved of equal value on field crops^ but on meadows 
the former was somewhat superior. The after effects of basic slag were 
better than those of superphosphate. In moist years basic slag acted 
better than in dw" ones. Bone meal behaved . a-lmost as well as super- 
phosphate on acid iiiooi soils, but badh’ on alkaline soils. Tunis phos- 
phates, on newly ciutivated moor land at Flalralt, in two years of experi- 
ment, gave only one Infif the eiiect of basic slag. I’iviairite proved almost 
as good as basic slag. 

As for potash main, ires, the eiiect of phcnolite (i) was only half that 
of Stassfiu*;: salts. 

Among recent experiments those with '' Blektrokali’’ (2) and Jung- 
ner’s carbonate of potash, as well as those on the substitution 0! potash 
by soda, and the wmrks of Wheeukr, Schuxtze, Wohutmann and Soder- 
BALwi on the effects of common salt deserve to be mentioned. 


CROPS AND CULTIVATION. 


808 - An Improved Coi’ Fsyefirometer. — Shaw, H. B. (Bureau of Plant Industry, 

D. S. Dtp. ofAgr.)m The Plant World, Yol XVII, No. 6, pp. 183-185. Baltimore, 

Mcl., June iqix. 

A psychrometer {i e. an instrument used by the U. S. Weather Bureau 
for measuring the relative humidity in given localities) is descriljed which 
is designed, for use amongst foliage and differs from other ps^Dhrometers 
ill being provided w-ith ' a protecting device preventing entanglement with 
the foliage while the themioineters axe being whirled. 

809 - Distributioii of Soil Fa? ticks. — Bedford, Duke of, and Pickering, B. IJ., in 

Foiirh’enth Keporl of the Woburn Expenmcn'al Friiit F&rm, Eriidon, 1914, 

The distribution of the clay particles in a soil was determined in a 
series, of experiments, carried out during a period of 14 months, in order to 
estimate the Infiiience of the rainfall on such distribution. 'From a plot 
of ground 4 yaids square which had received moderate dressings of artificial 
manures for the last iS years, samples w^ere drawn once a month in three 
layers of 6 im each down to a depth of 18 in. The samples were air-dried, 
sifted, and dried at 100^ C. ; then 40 gms. were shaken up with 400 cc. 
of water for 24 hours ; after being allowed to settle, 200 cc. of the solution 
were syphoned off and its clay content was estimated. The results obtained 
for the, top 6in. of soil are given below, together with the'Tainfall for the 
20«day period preceding' each sampling: 

(1) S:e Prof. Xemmekmann*s article, in B. Oct. 1913, pp, 1486-1489; also No. 253, 
B, Marcli 1913 'and Ko. 500, B, 3 une 1914. 

(2) See No, 420, B, May 19x4'. , (FA). 
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Month 


Clay in uppermost 6 ia. of soil 

— - 

Raiafali during 
previous 

20 days, 
in. 

per cent of soil, 
i “ Absolute 

i 

; per cent of total : 

: clay throughout 
■ the 18 in. of soil. 

; ** Relative ” 

July 1911 , , . . 


0.52 


23 


1-35 

Aug. 


0.31 


o 


0.48 

Sept 


0.26 


II 


1. 2 1 

Oct 


0.38 


21 


136 

Nov 


0.50 


24 


2.0S 

Dec 


0.47 


iS 


1.49 

Jail. T9X2 


0.44 

1 

24 


2.01 

Feb ; . . . . 


0.56 


29 


1.70 

I^Iarcli . 


0.52 

! 

^7 


1-35 

April . . . 


0.31 

; 

16 


0.68 

IViay 


0.20 

1 



0.27 

June . ’ . 


0.40 


'20 



July • ■ 

. r 

0.25 


8 


i.ii 

Aug. . . . ' 


0.46 

) 

'iS 


2,65 


The fitictuations in the relative ds-y content of the top layer of soil 
follow closely those of the rainfall excejit dtiritig the month of Febraary when 
the land is in an abnormally wet condition owing to the accnmulation of 
the winter rainfall. If the relative " proportion of clay in the top 6 in. of soil 
be calculated oti the two topmost layers alone, instead of on the whole 
depth of 18 in., then the hgures, though follow-ing the rainfall fairly well, do 
not do so as. well as when the proportion of cl&y in the topmost 6 in. of soil 
is considered in relation to the three layers; and from this it would appear 
that the effect of the rain on the clay particles extends below the top 12 in. 

The total ''absolute’’ amoimt of clay in the 18 in. is by no means constant; 
this would indicate that the alteration in the proportion of the clay in the 
uppermost layer is not due to differences of distribution, but rather to 
defiocculatioii and flocculation caused by the rain ; on the other hand, as the 
absolute ” amounts of clay in the top layer do not follow the fluctuation 
of the rainfall as closely as the relative.’’ amounts, It would seem that 
though the flocculation and deflocculation ate perhaps the most important 
effects of the rainfall, they are not the sole ones, and that some redistribution 
of the particles also occurs. 

810 - The Number and Growth 0 ! Protozoa In Soil. — Sherman, j. m. (Univetsity 
of Wiaconaia), in CenlfalbLatl fur Baktcfialogief etc, 11 Abt,. VoL 4X, , No. 18/23. 
PT\ 625-630. Jotia, ' Ttily 22, 1914. 

Sixteen soils from Wisconsin, Virginia and Tennessee were examined 
for protozoa by the dilution method, soil extract being used as the growing 
medium-, It appeared from the results that all the soils 'contained at least 
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1000 protozoa per gram and that most probably even lo ooo per gram would 
still be a conservative estimate. Nearly all the organisms found were ia- 
gellates, but Colpoda cmulhis and C. steinii occurred in two of the ^/looo 
dilutions and Balantiopkonis elongatus in one of them. No amoebae were 
found. 

Sterilized soils were also inoculated with normal soil, proving good 
culture media even with a somewhat subnormal moisture content. After 
15 days flagellates had multiplied in some cases to the extent of 100 000 
per gram of sterilized soil ; ciliates on the other hand made no growth. 

811 - Relation of Bacteria! Transformations 0! Soil litrogei to lutrition of 

Citrus Plants, — Kellerman, K. F., and weight, R, C. (Bureau of Plant Indus- 
try, U. S, Dep. of Agr.)in Journal of Agficultufal Reseanh^'^ol. IX, No. 2, pp. 101-1x3. 

Wasliington, T>, C., May 1914. 

The writers analysed the soils of certain citrus groves suffering from 
chlorosis' in California and carried out greenhouse experiments in Wash- 
ington, B. C., from which they obtained evidence that the falling off 
in Aueld of the citrus groves may be due to the toxic effects of super- 
abundant nitrates. 

812 ~ Improvement of Waste Land in the lelherlaiids, — Muller, a., in DetUsche 

LandwirtschaftUche Presse, Year XNXI, No. 57 , PP. 701-702. Berlin, July 1914. 

1, Generalities. — - In the Netherlands the improvement of waste 
lands commenced in the first few decades of last century with the afforesta- 
tion of heaths by individual landlords ; some of these now form groups 
of fine closed woods. The growing interest in the improvement of unpro- 
ductive lands led the parties concerned to the foundation of the Heath 
Improvement Society in 1888, At first the State limited its action to the 
encouragement of private undertakings and to the fixation of certain 
shifting dunes w^hich were a menace to the coiniminity. It was only in 1899, 
after the institution of a special Forest Service, that the State began to 
purchase large extents of waste land and to put them under cultivation. 
It dealt chiefly with lands the improvement of which was important 
for the neighbouring cultivated areas but not suitable for private enter- 
prise. At present the State Forest Service possesses 46400 acres of waste 
land and 12850 acres of cultivated land against 26000 and 6600 in the 
year 1899.', Further,, the State assists the Communes in their work of im- 
prov'ement of waste lands hy granting loans free of interest and by' the, 
"technical direction of the work ; 'the Heath Improvement Society also re- 
ceives yearly' State grants for the' promotion of drainage schemes and for, 
holding public courses in forestry. 

2, Treatment of heaths. — a) For permanent agficuUural utilization. 
The,. first 'Operation 'generally , consists in working with a steam, plough'' 

„ to a depth of ,6 to 12 inches occasionally in, uneven soils the spade 'is': used. 
Then follows manuring, for instance with 6 to 8 cwt. per acre of' basic, slag.' 
and kainit, and',.yellowr .lupins, and sertadella are sown for a year, ''or , two. 
According' to, position 'and soil, 'oats and rye or potatoes and.; even 'beets 
ox peas are then grown, ■ 'If, the 'heath is suitable 'for 'meadow; or' .pasture 
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the ploiigiiing is only 6 or 8 inches deei^ and is followed by harrowing. 
After due drainage and levelling of the inequalities of the surface the soil is 
manured ; moor soils are frequently covered with a layer of sand 2 to 4 
inches deep ; grass and clover are then sown, often under oats or rye, 
but sometimes after potatoes. 

b) For reafforestation. — The areas suitable for forests are ploughed 
to a depth of about 16 inches, and where necessary drained by open ditches 
and manured with artificials and green manure crops (yellow lupins). 
They are then mostly put under rye for one or two years (sometimes ser-- 
radella is taken with it) or, on low-l3dng land, under oats. After this pre- 
paration one-year-old pines are planted at distances of 24 to 30 inches 
each way. If the locality is suitable, oak, elm, alder and other trees are 
also planted in clumps or as borders. 

3. Fixation of shifting sands. — While the heaths occupy about a million 
acres, the sands cover only about 125000 acres. About seven-tenths of 
these are maritime dunes. Considering the importance of this area for 
agriculture, the State has taken possessions of four-tenths of the coast 
dunes and three-tenths of the inland ones. In the districts of Haarlem and 
the Hague some large dune areas have been afforested by private owners. 

a) Inland shifting sands. — After roughly levelling the greatest 
inequalities of the surface of the sandhills the ground is partially or ’wholly 
ploughed to a depth of 12 to 20 inches. Then the soil is covered with cut 
heath, marram grass, jpeat or the like, on which a shovelful of sand is 
thrown at every step. Recently the areas to be afforested have been treated 
with various fertilizers, as w’ell as with lupins, the straw of which has 
proved very useful for covering the soil. T’wo-year-old pines are then 
planted by means of iron planting-spades ]provided with a long and heavy 
blade which ensures the long pine roots reaching to the moist subsoil. 

h) Dunes. — Ror fixing the dunes the Dutch use chiefly marram 
grass ( AmmopMla arenaria) ; plants preferably one or tw^o years old are 
carefully dug out and planted in clumps at distances of 20 in, x 20 in. 
(on slopes 12 in. X 12 in.). As soon as the condition of the soil allows 
it, Austrian, Corsican and mountain pine are planted. In sheltered spots 
Scots pine is used with success, as, well as pitch pine [Pinus rigida) and 
in some, moist places oaks and alders. Where conditions are favourable 
the possibility of agricultural work is not neglected. Thus, Tor instance, 
on the, island of Texel, where for a long time sheep breeding has been 
practised on a large scale (about 30000 lambs are exported every year), 
the most sheltered dunes have been devoted to grazing purposes. 

813 » A lew Way of Utilizing the Energy of ^ Feat Beis. — zaileb, v. in 

Zeitschfift fur MocrkuUur und Torfverwertun^.t Year XII, Part 3, pp. Vienna, 1914. 

In order to utilise the quantities of' energy latent in peat beds, the 
construction of large centrab electric stations has been undertaken. These 
works burn only dried peat., This is done in two different ways.: the peat 
is either burnt directly in the fire-box of steam, boilers and the steam' is'tised 
to drive ttirbine dynamos, nr it is burnt in gas generators and the gas used 
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in motors wliicli transform tlie energy into electricity. Some of these 
generators obtain sulphate of ammonia as a by-product. 

Of late another method has been adopted, to a certain extent combin- 
ing the advantages of the two systems, and giving a still better titillsation 
of the energy contained in the fuel. This is the flameless surface combustion 
of generator gas under steam boilers. The process was invented at the 
same time in England and in Germany. It consists in leading a mixture 
of gas and air under low pressure through a certain mass of fuel which melts 
only at an exceedingly high temperature. In the interior of the mass 
an incandescent nucleus is formed which irradiates heat without forming 
flames. In England some boilers fired with this system have worked 
uninterruptedly for upwards of nine months, using water gas or coke gas. 
ilny other similar gas can be used equally well. Whilst formerly it was 
considered satisfactory to produce 8 to 9 lbs. of steam from i sq. ft. of 
heating surface, with this method as much as 21.5 lbs. of steam can be pro- 
duced from the same surface. 

From the point of view of the exploitation of moors it is of great im- 
portance that no other fuel need be brought to heat the boilers. 

The writer is of opinion that if this invention fulfils its promises 
a great step will have been made towards the solution of the problem 
of utilizing the energy latent in peat beds. 

MANURES AND 814 -- Iniiie!lC8 of LlSlS OE Soil Baeterla. — miER, F„in ZcitschtiftfUr Gdrun^s- 
MANURING physioh iSf Vol. iV, Part 3, pp. 194-206. Bs'-rlin, April 1914. 

The wniter contributes to the discussion of the question already exami- 
ned in various quarters as to the influence of the compounds of lime upon 
the multiplication and the vital activity of soil bacteria. In the experi 
inents the 'rather heavy soil of the experiment field of the Agricultural 
and Bacteriological Institute of the University of Gottingen was used. 
The soil was taken from the field when it was damp ; it was then sifted and 
thoroughly mixed. The additions were calculated on the earth. The 
quicklime was added in a finely pulverized state and well mixed with the 
soil. It contained only 4.16 per cent, of CO2. The soil under examination 
contained 2.02 per cent, of CaO and r.19 per cent, of COg. An addition 
of 5 per cent. 'CaO made the soil noticeably warmer and additions of i 
and 5 per cent, increased the loss of water from the soil. The experiments 
led to the followng principal results : 

1. Additions of 0.3, 0,5 and i per cent. CaO caused at fi.rst a strik- 
ing decrease in the numbers of bacteria and later an immense increase. 
The greater the addition of h'me the longer the duration of the decrease, 
but also all the more intense the increase when it finally set in, 

2. The addition of 5 per cent. CaO hindered completely the growth 
of bacteria. 

3. Quicklime in' doses of more than 0.03 per cent, on loam 'rich in 
lime caused m reduction of nitrification. Doses of 0.01-0.06 per cent, in 
Bunter sandstone poor in lime have a stimulating eSect in this direction'. 

4. Additions of quicklime up to o.i per cent, on sand,y, soils ■ rich or 
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poor ill lime diniinislied the formation of nitrate from amiiionitini sulphate, 
and doses of 0.5 per cent. CaO stopped this process altogether. 

815 Experiments on the faliie of Nitrate 0! GnaaMin ani litrate of Urea !b 
eomparisoa with Nitrate of Soda and Nitrate of Ammonia. — wagnes, p., in 
MiUeilun-i;en dcr Dtuischen Landwittschajis-Gesellschafi^Ytm XXIX, i'art 29^ pp. 417- 
421. Berlin, July iS, 1914. 

At the request of the Germs n Agricultural Society’s Committee on 3 Ia- 
mires the writer has tested the manurial value of nitrate of guanidin and of 
nitrate of urea, two new products derived from cpJcium cyanamide, which it' 
is hoped can be placed upon the market at suitable prices. Samples of the two 
salts, the former containing 40.29 per cent, and the latter 30.54 per cent, of 
nitrogen, were obtained by the writer from the “ Oesterreichischer Verein 
fiir cliemische und metallurgische Produktion^' of Aiissig on the Elbe. The 
experiments were made on oats and French ryegrass, 

I. Experiments on oats. — Fifty-two pots were used, each of them 
containing 46 lbs. of sandy soil of the following composition : 



per ceat 


percent, 

Silt and clay 

, . 20.6 

Carbonate of lime. .... 

. 0.02 

Fine sand 

. . 19.4 

Phosphoric acid • . . . . 

0.148 

Coarse sand 

. . 50.1 

Potash. 

. 0.076 

Gravel. 

• • 9.9 

Nitrogen 

0.079 


Table I 



i 

Dates of manuring 

i 

Total 

No. 

Manure 

April 17, grams 
of nitrogen 
mixed with 
soil on sowing 

May 21, grams } May 28, grams 
of nitrogen j of nitrogen 
dissolved in iiitre:dis£Olved in i litre 
of water i of water 

and pnured i and poured 
on soil ! on soil 

grams 

of 

nitrogen 

I 

^ 1 

Nitrate 

I.O 



1,0 

3 

of 

I.O 

— 

— 

I.o 

4 * 

Gtian’dln 

i.o 

— 

— 

I.o 

^ I 

1 

1 Nitrate 

I.O 

— 

— - 

I.o 

6 

> of 

I.o 

0.5 

— 

1.5 

7' 

1 ' Urea 

! 

I.o 

0.5 

0.5 

2.0 

8 

1 

) ' Nitrate 

I.o 

— 

— 

! I.o 

9 1 

^ of 

I.o 

0-5 

— 


10 

^ Soda 

1 

I.o 

0.5 

0,5 

2.0 

II , 

} 

1 Nitrate 

I.o 

— 

— 

I.O 

12' 

[ 

I.o 

0.5 

— 

1.5 

1 

13 

1 Ammonia 

! ' 

1,0 

0.5 

0.5 

'2.0 
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The four nianores were given in doses of i.o, 1.5 and 2.0 grams of 
nitrogen per pot. Each pot also received 5 grams of phosphoric acid tinder 
theforniof basic slag, and 2 grams of potash as silicate of potash. 

Table I gives the scheme of the experiment: Table II shows the results, 
expressed as average increase in dry matter over the average of the ccntrol 
pots, which was 20.2 gms. of straw and 6.2 gms. of grain. 


Tabls II. 


Nitrogen given 

Increase in yield of straw • 

due to manuring with j 

Increase in yield of grain 
due to manuring with 

under tlie form of: 

I gr N 

1.5 gr N 

2.0 gr N 1 

I gr N 

1.5 gr N 

2.0 gt N 

Nitrate of soda . . . 

86.9 

104,1 

! 

113-4 

46-3 

70.8 

i>. 

» of ammonia .i 

85-7 

101.9 

100,0 ( 

42.1 

64.7 

71.8 

» of urea . . . 

! 62.2 

! 81.8 

1 

97.I' j 

00 

d. 

54-8 

67.2 

» of guanidin. . 

1 33-6 

j 

I 

26.8 

— 

— 


1 


Taking the yields obtained with nitrate of soda as 100, the following rela- 
tive values 'are found : 




grain 

straw 

Nitrate of guanidin 

39 

58 

» 

urea 

72 

82 

» 

ammonia 

99 

91 

» 

soda 

100 

100 


2. Experiments with French ryegrass. — For these experiments also 
52 pots tvere used. The soil was the same as that for the experiments on oats. 
As^ basal, manure 5 gms. of phosphoric acid as basic slag and 2 gms. of 
potash as silicate were mixed with the soil. To these amounts some more 
potash wars added for the second cut and some phosphoric acid and potash 
for the third cut, so as to keep pace with the development of the plants. 
Three cuts were made. The manures under comparison were given as 
in the preceding experiment, but only to the two first cuts, the third getting, 
no nitrogen. 

The injurious effect of nitrate of gttanidin observed in the experiment 
with oats^was not noticeable in these tests. The sum of the average in- 
peases given by the three series (2,3 and 4 gms.), expressed as dry matter 
in the three cuts, was as follows (control 18.3 gms.) ; 


gms 

Nitrate of giaanidin • , 312.0 

^ 350.9 

)) soda. 35B.B' 

» ammoiila. ■ ' 365a' 
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If tile increase obtained with nitrate of soda be taken as 100, the follow- 
ing relative values are obtained : 


Nitrate of guanidin Sy 

» urea 98 

» soda . 100 

» ammonia t02 


The waiter concludes from these experiments that nitrate of urea can be 
recommended to farmers as a useful manure, prordded the nitrogen in it 
is sold at about 20 per cent, cheaper than the nitrogen in nitrate o! soda. 
It does not seem advisable to produce'nitrate of guanidin as a commercial 
nitrogenous manure, as its effect was inferior to that of the other three 
nitrates and in the experiments with oats it was observed that this nitro- 
gen compound was not favourable to plant growth. 

816 - The Relation of Atmospheric Evaporating Power to Soil Moisture Content 
at Femanent Wilting in Plants. — smvE, j. w, and x,ivingsione, b. e. (Bo- 
tanical contribution from the John Hopkins University, No 37) in The Plant Worlds 
Voh XVII, No. 4, pp. 81-121. Baltimore, Mch, April 1914. 

In their investigations on the point of permanent wilting in plants, 
BrigOS and Shantz (i) showed that the moisture content of soils where this 
point had been reached was the same when the experiments were carried 
out in a damp chamber or in an unshaded green-house. Caubwelu, on the 
other hand, only obtained moisture residues similar to those calculated 
from the Briggs and Shantz formula when he grew his plants in a moist 
chamber. The present investigations were undertaken to determine the 
effect of the evaporative power of the atmosphere on the soil moisture 
content at the permanent wilting point. To this end plants were tested 
under five different conditions of atmospheric humidity : a) in the open 
air, exposure I ; h) in a cheese-cloth shelter, exposure II ; c) in a lath shelter 
made of laths 3 cm. wide with 3 cm. spaces between the laths, exposure 
III ; d) in d. cheese-cloth shelter placed inside the lath shelter, exposure IV ; 
and e) in a glass chamber protected from direct sunlight and kept saturated 
by wet cloths, exposure V. The evaporation rate in each exposure was 
determined by means of a porous cup atmometer. The experiments were 
carried out at the Desert laboratory of the Carnegie Institute, at Tucson, 
Arizona, in July-September 1913. Maize, Phaseolus vulgaris and Capsi- 
cum annuum were used as test plants ; the soils employed consisted 
of a mixture 25 or of 50 per cent, of a local clay loam with a coarse river 
sand, or of the clay loam lised alone. 

The results are summarised in the table on the next page. 

These results confirm those of Caldwell in that the higher the rate of 
evaporation, the higher the ■ water content of the soil at the wilting point. 
Where the soil employed consisted of a mixture of sand and loam the 
values actually obtained for soil moisture were all higher than those 
calculated from the Briggs, and Shantz formula, but where the pure: loam 

(1} See No. 20, B. Jan. 1914. \ , 
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fc. ’ I Water content 

a -M ^ : I of soil at the permanent 

S § ! ' willing point 

a S S ! i — 


Test Plant 

0 

w 

2 

ll'f 

iSia 

45 

Soil nsed 

actual 

calculated 

from 

Briggs 

andShantz 

formula 

ratio: 

actual 

calculated 

Maize 

V 

0.3 

25 % 

loam 

4-30 

3.S0 

1. 13 


IV 

1*5 

75 % sand 

5-48 

» 

1.44 


HI 

2-4 


5.7S 

)) 

1.52 


11 

3.0 


6,04 


1.58 


I 

3-7 


6.16 

)) 

1.63 

Phaseolus 

V 

0.2 


4.70 

i) 

1.25 


IV 

2.3 


5.36 


~i. 4 X 


II 

3-0 


6.22 

» 

1.63 


III 

3.6 


5*73 

» 

1.51 


I 

4.8 


6.35 

» 

1.67 

Capsictmi 

V 

0.5 


5.13 

» 

1.35 

j 

IV 

2.2 


5-41 

)) 

142 

i 

\ 

III 

! 

3.2 1 


■ 5.85 


. 1.54' 


Ilj 

3.9 1 

! 

6.59 

)) 

1.73' 

' i 

V i 

1 1 

j 

7.17 

' 

» 

00 

OQ 

1 

Phaseolus , 

V ' ^ 

1 

I 0,2 i 

50% 

loam 

j 5.90 

5.92 

1,00 


IV 

i 

i 2.0 

30 % sand 

00 

» 

1.23 


1 III 

1 3-3 


8,16 

» 

^37 


1 

4-5 


8.27 

1) 

1.39 


1 1 

1 5.8 


CO 

)) 

X.41 

Maixe 

1 V 

1 O.I 

1 100 % 

1 loam 

■10.99 

'12.52 

0.8 S 


IV i 

0.6 


ii. 8 g 

’ — 1 

0.95 

i 

i III i 

1 

1.8 ; 


12.03 

-- j 

0.96 


II : 

2.6 ! 

1 

12-95 

— 1 

1.04 

i 

' I : 

^ ! 

3.9 i 

i 

1 

13.13 

i 

i 

1,05 


was ecapJoyed the ratio actual : calculated started well below unity and 
only rose with increasing evaporation to a maximum of 1,05. 

The writers discuss the interpretation of their results by means of a 
formula. 
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817 - Tile Bislrilutioa 0! Stomata in the Seedlings of Some Gramineae. •- 

Zaepfel, Edgar, in Comptes Rendus kebdofnadaires des Seances de i’Acadimie des 
Sciences^ Vol. isq* No. 2, pp. 205-207. Par.s, July 13, 1914. 

The writer has obsen’^ed that in oats {Avem sativa) and in wheat 
[Tfiticum vtdgiire) the stomata are most ntimerons at the apex of the cotj- 
ledon, less numerous in the sitbapical belt and absent at the base of the 
cotyledon, while inPanicum aUissmum and Paspalum stolonifmm stomata 
exist throughout the length of the cotyledon and are not more numerous 
towards the apei^. 

Summarizing, in the Graminee examined, stomata are absent in 
the hypocotyious belt, which is incapable of heliotropic perception. In 
the cotyledon of oats and wheat stomata abound at the apex, where the 
heliotropic sensibilitj’ is great. Stomata exist also, though In much smaller 
numbers, in the subapical belt, which possesses only a weak capacity of 
perception. In the cotyledon of Panimm and Paspalmn the stomata 
exist throughout the w-hole length, and the ' cot^dedon is wholly sensible 
to light. The conclusion may therefore be drawn that in the Gramineae 
examined the abundance of stomata in young plants corresponds to their 
degree of heliotropic sensibility. 

818 - The Resistanee of Wheats to Winter (i). — hitier, h., in journal d'Agri^ 
culHire pratique^ Y ar 7S, Vijl. II, No. 29, pp. 82-84. Paris, Ju’y 16, 1914. 

Tast winter M. S<hribaux made observations on the resistance to 
cold of various wheats at the Paris Seed Tr'al Station and in the field 
devoted t) collections belonging to the Agricultural Institute. The follow- 
ing points were ncted. 

The. varieties from Algeria and the extreme south of France and the 
hard wheats (Toitzelle de Provence and Richelle of Naples) were completely 
destroyed. Then follow in increasing order of resistance : wheat from the 
Gironde, Rieti, Belotoiirka, Polish wheat, Black Russian Petanielle, Japhet, 
Bordeaux, Autumn Saitmur, Saint' Baud, Noe, Gros-Bleii and Pithivier 
(derived from Bordeaux)., The hybrids Rieti x Japhet obtained bySchri- 
baiix proved decidedly less sensitive to the cold than their parents. Among 
the English wheats (which stood the winter web) Hunter's was the most 
resistant. 

Among the rivetts, Nonette de Baitsanne showed great resistance, but 
of all the wdieats examined, Alsatian wheat and the hybrids obtained from 
it by M. Scliribatix (Red Alsatian x Bordeaux and Red Alsatian x Dekat, 
varieties which are now well fixed) are those that stood the cold best. 

According to observations in several parts of France, M. Hitier believes 
that the damage done to the wheat by frost depends more upon the nature 
and physical condition of the soil than upon the varieties of wheat used. 
In heavy soils which had been beaten down by rain all, the varieties suffer- 
red, while they resisted in permeable soils and in those that had not 'been 
co,mpressed. 

The greater susceptibility to damage by frost cannot always be.attri- 
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biitecl to late sowing, because in several cases the last wheats sowii resisted 
tnnch better than those sown first. On one farm in the department of 
Aisne -and on another in Smne-et-Oise, it was observed that wheat 
overtaken by frost before it had completely sptouted out of the soil, grew 
Yer3' vigorously as soon as the thaw set in and did not suffer, any further 
injitr3^ from the winter. ' Similar observations were made by M. Schiibaitx 
in 1891 and b^’- others also. 

It seems that there is a critical period in which wheat is specially 
susceptible ; it is when the radicle is ceasing activity and the adventitious 
roots have not 3^et had time to develop ; the result is a want of moisture in 
the leaves. 

It be said, in conclusion, that a whole series of causes exists, which 
we do not v^et know completely and which render a wheat resistant or not 
to cold. 

Sig - Esport on the Field Trials with Barleys or'anlzed In 1913 by the Bar- 
ley- rowin^. Station of the Brewers’ Institute of Berlin. — voneckenbrecher,' 

in Deutsche Lmidwirischaftliche Presse, Year XXXXI, No. 50, pp. 625-628. Bexiin, 

Jtine 24, 1914. 

The comparative trials carried out in 1913 by the Barley-growing Sta- 
tion of the “ Versuchs- und Tehran stalt fiir Brauerei’' were intended to 
test the cultural value of various barley's for brewing purposes. They were 
made on 14 farms in North Germam^ with the six following , varieties' : 

1. Bethge's No. 2. 

2. Mahndorf Improved Hanna (Strain C 8). 

3. Heirs Improved Tranconia. 

4. Zeiner’s Improved Franconia. 

5. Ackermann's Improved Lower Bavarian '' Danubia 

6. Ackermaim’s Improved Lower Bavarian Bavaria 

Each' variety" was grown on at least tw^o plots separated by i9iots under 
other varieties. No special manure was prescribed ; in general, however, 
abundant quantities of potash and phosphoric acid w^ere used with more 
moderate dressings of nitrogen. The seeds used were obtained ^ direct from 
the breeders. 

The examination of the product wras restricted to the following pointS' : 
protein content of the dry matter, thousand-grain weight, and grading 
of the grain. The judges adopted the scoring usualty followed in the Ber- 
lin barley shows : protein content, w^eiglit and uniformity, ranging from i 
point (bad) tou8 (superfine). The nature of the husk and the colour of 
the grain were also judged, 9 points being the maximum for the former and 
5 for the latter. 

The results of nine complete trials may be summarized as follows : 

The highest average ^neld of grain was given by Zeinei’s Improved Fran- 
conia, with 3130 lbs. per acre, but it was rather subject to smut and liable"' 
to lodge. It was followed by Ackermann^s Danubia (very resistant^ to' 
smut, but liable to lodge) with 3105 lbs. per acre, and by Bethge’s No. 2 
(little subject to smut but a little inclined to lodge) with 3093' lbs. per acre, 
The fouibh place was taken b3^Heilbs Improved Franconia, with 3040 lbs. per 
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acre ; tliis suffered mticli from smut but stood up well. Ackeiniaiiii's Ba- 
varia, with 3030 lbs. per acre, possessed great resistance to smut and did not 
lodge, lyESt of all was Mahndorf Hanna, which yielded 2945 lbs. per acre ; 
it was fairly resistant to smut but liable to be badly laid. 

The points awarded to the above varieties for brewing quality w^ere 
as follows : 


Zeiuer’s Improved Prcincoiiici 60.1 

Mabndorf Hanna 58.9 

HeiFs Improved Franconia 58.4 

Ackermann’s Bavaria 57.3 

Ackfermann^s Dan tibia .54.4 

Betbge’s No. 2 54.3 


820 - FieM Trials of ¥egetabies 5 Four Years* Trials 0 ! Green Peas, 1909 to 1912. 

Schultzs, W. — Afbcifen dcr Dentsclwn Lmidwirischafts-Gescllschaft^ Part 253, 69 pp. 

BerHn, 1914. 

The four years' field trials of green peas (1909-12), carried out on several 
experiment fields in the most important vegetable-growing districts in 
Germany, were intended to test the respective merits of the various kinds 
of peas as taw material for the canning industry, especially from the 
farmer’s point of view. Special importance was attached to the time of 
ripening, to its duration, and to the stature of the plants, as dwarf vari- 
eties that do not require staking are to be preferred for the smaller amount 
of labour and material they require. Consequently earh^-maturing dwarf 
varieties were tried side by side with late-maturing tall ones. The pre- 
paration of the soil, sowing and cultivation ivere in every case carried out 
according to local practice. 

Results, — The ^fields of green peas are subject to much greater varia- 
tions than those of cereals or hoed crops. These variations are due partly 
to differences in soil and weather conditions and partly to the varieties 
of peas grown. In the eleven varieties tried there were striking differences 
ill stature, time of ripening and quality" of the crop, so that in certain cases 
it was difficult to decide which to prefer ^ as frequentl}'" a drawback in one 
point was compensated for by an advantage in another. Some varieties, 
however, possess a decided superiority, as be seen from the following : 

1. Monopol: plant of low growth (does not require staking), early ripen- 
ing ; yield bareh^ medium ; ratio of the weight of the seeds to that of 
the liitlls good ; size of , the peas good (the peas are sorted b}- two 
sieves, one of 7 mm. and the other of 8 % mm, mesh; the larger peas axe 
not .'esteemed for canning piirpose^-^), 

2. Stanley a marrowfat pea- qf low growth, very late ; yield and ratio 
of peas to hulls low ; small peas too numerous. 

3. Express : medium growth, very earl} , medium to good ^ield; satis- 
factory ratio of peas to hulls; size of peas satisfactory’ . 

4., Ueherreick : medium to tall growth, early, low yield; m-edium ratio 
of peas to hulls; size of peas unsatisfactory. 

,, 5. Canning : marrowfat pea, medium growth, late, low, yield; good 
ratio of peas to, hulls; small peas too .numerous. 

^ ' '6 . ' '■ ■ ■' ■ ' ■ ■ ' . , ' ' ... '' ^ '' ' 
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6. B-uchsbmim-Schmhel : dwarf, very late, good yield, mediittn to good 
ratio, very good size. 

7. William Hurst ; marrowdat pea, low growtli, early, low yield, good 
ratio, unsatisfactory size. 

8. Mofingia [Teutonia] : marrowfat pea, low growtli, very late, 
good }ieid, medium to good ratio, size poor ; very good for diwdng. 

9. Moringia Green: mancwfat, medium growth, late, medium yield/ 
good ratio, poor size. 

10. Grilnhleihenie Folger: tall, mid-season, good ratio, average size. 

11. Improved Scknahel; tall, mid-season; yield, ratio, and size all 
very good. 

From the above it is evident that there are dw^arl varieties that 
yield well and possess a good ratio and well formed peas. In general the 
early varieties have lowrer yields than the mid-season and late ones, 
but they are less exacting as to soil and moisture, Owing to their 
shorter life the moisture they require when sown early is generally' pro- 
vided by the winter rainfall, which is not the case with later varieties, the 
yield of which is often endangered by dry weather, especially on light soils. 
The chief aims of practical plant breeding are thus seen to He in the cli- 
xectioii of combining early maturity with satisfactory yield. 

The flavour of the peas is less dependent upon the variety grown than 
upon the weather and perhaps the soil and its state of cultivation. 

821 - Physiological Correlations ansi Ciimatie Heaellons In Alfalfa Breeding. — 

Feeebiax, G. F. (Agricultural Experiment Station, Phoenix, Ar zona) in The- Amcncan 

Naturahst, Vol, XDVill, No. 570, pp, 353"3tl8. EoncopPr, Pa., Jusie 1914. 

^ During the season of 1910, 44 varieties of alfalfa were grown at the 
Arizona Experiment Station Farm ; they were irrigated at the rate of over 
6 in. of wrater lor each cutting, and 6 cuttings were obtained during the 
season ; these were studied with regard to 5ield and character of the hay 
and other points. 

The correlation between the yield obtained at the first and subsequent 
cuttings takes the form of a curve beginning and ending high with a sag in 
the mddle, which indicates the presence of some disturbing factor specially 
noticeable at the fourth and fifth cuttings, and which appears to be the' high 
temperature together with a slight deficiency of wmtei. The presence of 
this factor is again e'^ident in the disturbance of the normal correlation be- 
tween the yield and the stand (number of plants on a unit area) at the 
fourth and fifth cuttings. 

The 44 varieties are classified according to their morphological charac- 
ters ,and geographical origin into the following groups: Mediterranean, 
Peruvian, European, American and Turkestan. The reaction of the' dif- 
ferent groups to the climatic conditions of Arizona is shown by plotting 
the differences between the average yield of each group and the total 
average yield at each cutting. The curves thus obtained show that there 
is a marked similarity between the European 'and Mediterranean alfalfas, 
though the better stand of the European varieties makes thes yield ' always 
better than the yield of the Mediterranean ones ; European varieties yield 
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their largest relative crops at the fourth cut and then go off rapidly. 
The curves of the American and Turkestan groups are again much alike, 
the Turkestan being slightly above the American strains ; the yields of 
both groups decrease earlier than the European varieties. The Peruvian 
group on the other hand are by far the best croppers at the end of the 
season. 

Other correlations show how the nitrogen content of the hay is depend- 
ent on the high proportion of leaves in the hay and on the composition of 
the leaves, but that the stand of the plant has no effect on the proportion 
of leaves in the hay, though this is alwa3^s low udien the plants are tall or 
when the total jdeld of hay is high. Negative correlation w-as also shown 
to exist between the height of plants and their stooling capacity (average 
number of steins per acre). 

822 - The ¥iiiie 61 Turkestan Lueeme, — noHUTix.sKy, G., in Monatsheft fUr Land- 
W'iHschaff, Y.,ar VIJ, Pan 3-4, pp. ri-Si. Vi(nn:iain- 2914. 

Owing to the increasing importation of Turkestan lucerne seed into 
Croatia, comparative tests w^ere made in the experiment field of, the Royal 
Agricultural College at Krizevci between this seed and the Hungarian, 
which is the most important in Croatia. The soil is a Iiea\w loam, contain- 
ing from 0.4 to 0.9 per cent, of lime ; owing to Its tenacity and capacitj^ 
for water and to the abundant rainfall it is not the most suitable for growing 
lucerne. Nevertheless lucerne persists for five or six years, ^delding from 
three to five cuts per 3'ear cn land subjected to gsirden cultivation during 
the few preceding years, as was the case with the area on which the experi- 
ment WPS conducted. 

Each variety of seed was examined as to its germinating caprxity 
and then' soivn at the rate of 45 lbs. per acre on two plots each measuring 
459 As a cover crop a thin sowing of four-towed barley was 

made. The barle3r was sown first ; then the land was thoroughly harrowed 
jind on April 8,1909, the lucerne was sown. It came up well on the 14th. 
The growth of both kinds was noniial and wiien the barle\’’ wr:s harvested 
on July 18 the3^ did not difier from each other in appearance. Oiil}' later, 
on both plots, the HiuigaTian lucerne grew more rai^idty and intensely 
and already in the first 3^ear ^delded a considerabh^ heavier crop than the 
other variety. 

The' experiiiient wras continued during the three following \?’ears'.' 
Owing to the slower growth of the Turkestan lucerne the plots imcler'this 
variety showed the very first ^rear man}' more weeds than the other ones. 
The two varieties passed the winters 1909-10 and igio-ii equa% well, 
but, during the winter 1911-12 the Turkestan lucerne,, which was already 
very thin towards the end of igii, fell off further. In the spring of 1913 
it was so thin that the plants could have been cetiiited. On the other 
hand the Hungarian lucerne presented a complete!}^ closed surface. 

In. 1910 the first cut was made on both varieties at the same time, 
the succeeding two cuts when each variety was in bloom. The ' 3deld 
was about equal, especially because the weeds also contributed to' increase 
the bulk of the Turkestan plots, 'and also because the first cut was somewhat 
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too late fox the Hungarian variety. In 1911 the cuts were -made when this 
lucerne began to bloom; the result was that it gave five cuts with a consider- 
ably heavier yield than the Turkestan, which allom'ed of only foitr^ cuts. 
Ill 1912 both varieties \vere cut four times. The first cut of Turkestan, 
owing to the grass and weeds it contained, was more abundant than the 
Hungarian. In the other three cuts only the lucerne plants were weighed; 
in the second cut the grasses and weeds made nearly half. On the whole 
the yield of the Hungarian lucerne during the four years exceeded that 
of the Turkestan by 53 cwt. per acre, notwithstanding the fact that in the 
latter grasses and weeds were included except for the last three cuts of 1912. 

The chief result of the experiment was the demonstration of the nuicli 
slower aftergrowth of the Asiatic variety. The writer does not draw any 
conclusion regarding its shorter duration, as its slower growth favours the 
development of other grasses and this fact alone may lead to the earlier 
disappearance of the lucerne. Its slowness of growth is alone enough to 
coiiclemn it as unsuitable for leys. 

In order to prevent the trade in this variety, the writer proposes that 
the seller should be always obliged to declare the origin of certain inferior 
varieties and that the seed control stations should no longer seal the sacks 
containing it : the Hungarian stations have since 1909 stopped sealing the 
packages of this variety and have succeeded in the object aimed at. 

Sts - ConnectioE between Available Space, Weight ani Suga? Content of Beets 
and Mangolds. — Munerati, O., Mezzadroli, T., and Zapparoli, F. V., in Bo/- 
k!Um deW Associazione ilaliam delle Industrie dello Zucohem e deWAlcool, Year III, 
XTo. I, pp. 6-12. Bologna, April 1914. 

In the experiments conducted during 1912 and 1913 three groups were 
formed : one consisted exclusively of sugar beets, the second of mangolds 
and the third of a mixture of the two. They were sown in a field and in boxes 
6 ft. 6 in. square by 3 ft. 3 in. deep containing different kinds of soil. 
The seeds were all of the same kind, and were sown on the same day, ' The 
tesiilts are summarised as follows : 

1. Between the available space for each plant and the weight of 
individual beets there is no constant connection. While usually beets with 
plenty of .available space are larger, yet very fine beets are also found where 
the plants are close together, and the reverse also is often the case. 

2. The xveight which some beets attain depends markedly upon the 
soil and, in equal soils, upon the season. 

3. Exceptionally large beets occur much more seldom when they 
have much available space upon poor soil than upon a rich one. 

The above observations are equally true for beets, mangoids, and 
semi-sugar beets. 

.4. Mangolds growing near beets do not affect the development 
of the latter. 

5. Even in the most uniform soil imaginable (such as that in the 
boxes) and with the same treatment, the same variations and differences 
occur. 

6. The differences between, individual plants growing in the same 
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conditions of soil appear also in the shape of the roots and beha\doiir of 
the tap-root. 

7. Even ill sugar content noticeable differences are observed in beets 
growing in the same soil. Not only does the percentage of sugar vary 
according to the weight and form of the toots, but beets of the same vv eight 
and form and growing In the same soil during the same period may present 
very remarkable differences in the percentage of sugar they contain. 

824 - Coffee GnltlvatiOtt in Uganda. — Small, W. (Department of Agncnlture, Uganda) 
in Bulletin of the Imperial InstituU\ Vol. XII, No. 2, pp. 242-250. .I^ondon, April- 
June 1914. 

Coffee is the staple crop of European planters in Uganda; exports 
have risen from about 10 tons in 1908 to 167 tons in 1912-1913, and are 
still rising as the estates gradually come into bearing ; the exports for the 
9 months ending December 31, 1913, were double those fox the whole pre- 
ceding year. There w^ere 4 568 acres under coffee and 2 639 acres under 
rubber and coffee in March 1913. 

The indigenous coffee plant is Coffea robusia, but this is only cultivated 
by the natives and consumed locally ; Europeans plant the so-called Nyasa- 
land and Bourbon varieties, said to have been imported from Jamaica 
and Aden respectively and both derived from C. arabica. Little care has 
been taken so far with seed selection, but both these varieties thrive well and 
yield heavy crops the fourth year. The outbreak of coffee leaf disease at the 
end of 1912 and the epidemic in 1913 led planters to give some attention 
to other forms of coffee, and experiments are now being carried out with 
C. liberica, C. stenophylk and C. robusta. With regard to climate, soil and 
altitude, Uganda is eminently adapted to the production of coffee. 

The question of permanent shade in coffee plantations is still in the 
experimental stage ; results obtained up to the present have not been fa- 
vourable to permanent shading, but the, matter^ has not yet been given a 
sufficiently extensive trial. The silky oak {Grevillea robusta A. Cunn.) is 
being tested for this purpose and various species of Leguminous trees, also 
para rubber trees which have the advantage of being profitable and the 
disadvantage of being subject to a root disease w^hich also attacks coffee. 
The question of cover crops is also being investigated. 

The strong, steady winds wMch occur periodically in certain parts of 
the country have to be guarded against, and high or low wind belts can be 
made with various trees, bananas being a favourite subject as they provide 
food lor the native population at the same time. 

Hemikia disease is endemic in Uganda and its apperance in the form 
of ,an epidemic in 1913 may be attributed to the tact that it w^^as suddenly 
provided with ^ a new host plant ; despite the prevalence of this disease, 
the outlook is favourable, for the indications are that its virulence' will 
be less in the future than in the past ; the fungus, being endemic in Uganda,' 
cannot be expected to work the havoc that it has wrought in other countries 
into which it was introduced. Planters are recognising that much depends 
on their efforts to eradicate it, and the Department of Agriculture is alive 
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to tlie situation. In dealing with white ants (termites), exterminators 
have been used with success. The ravages of these pests are unequal, and 
in some parts they have caused little or no damage to growing plants. 

825 “ ProdlietiOE of Wanilla In th© Freneh €0l01lies« — M misfire des Colonies^ Bul- 
letin da rG§icc Colonial^ Year 7, No. 77, pp, 20Q-249. Miliin, Nay IQ14. 

Martinique. — Vanilla was introduced into this colony a long time 
ago (about 1697), but its cultivation has not spread much and it seems 
at present to remain stationar}^ During the four years from 1908 to 1911 
the greatest exportation took place in 1909 (4 590 lbs., worth about £1520), 
the least in 1911 (3536 lbs., worth about £955). 

Guadeloupe. — Vanilla planifolia was introduced in 1701 ; artificial 
poliitiation was begun in 1S39, ^ years later the exportation of va- 

nilla began ; in 1911 it amounted to 39 367 lbs., of the value of £13 352. 
The greatest qu-a.ntit3?' was exported in 1908 ■: 68 242 lbs., worth £10871. 
Besides Mexican vanilla (F. planifolia), the native vanilla (F. pompona) is 
also grown to some extent. 

Guiana. — Vamlla planifolia was introduced about the year 1870 by the 
Administration of the penal settlement, but it dit not gain a footing and 
its cultivation is now abandoned. 

Gaboon. — The cultivation of F. planifolia has developed gradually 
during the last fifteen years. The vanilla exported in 1911 was 891 lbs.,' 
v;orth about £1102. Vanilla has often been found wild in both the 
French and Belgian Congo. 

Mayotte and dependencies. — Vanilla has been cultivated in the Comoro 
Islands since 1S75. At present it is the principal crop of the archipelago ; 
in 1909 the crox3 amounted to 91 525 lbs. The greatest quantity is pro- 
duced 133^ the island of Aiijouan (i 200 000 plants) ; the qiiantit}^ harvested 
in 1908 wTts 59 343 lbs., worth £32 031 ; the island of Moheli gives the best 
qualit}^. Ma3mtte possesses about half a million plants. 

Madagascar and neighbouring islands (i). — Vanilla is not native to the 
island, but it is now wddety spread, especially along the east coast. The neigh- 
bourhood of Tainatave seems to be too moist for F. planifolia, but might 
perhaps be suitable for other species. In 1891 there were already at and 
round Vatomandr}" about 181 000 plants, and during the last twenty 
y^ears this crop has attained real ' importance in the island, especially 
ill the provinces of Vohemar and Antarianariv'o, in the districts between 
Andevoranto and Maiianyari. In Madagascar it does not encounter any 
serious natural obstacles, but the market is limited and the island is near 
other competing centres of .production, such as Reunion and the Comoro 
Islands, the plantations of which are in full bearing and producing a vanilla 
which 'enjoys great repute. The exports began to be' important in 1896 ; 
in 1911 they reached 115 589 lbs,, worth £87 452., The vanilla of Hossi-Bd 
is especially renowmecl, but, like all Madagascar vanillas, is somewhat lack- 
ing ill perfume. 

Reunion. — Vanilla has been grown in this island for about a century, 

1 1) See also No. 635, H. July 
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and it has also been exported for a long time, but it was only after 1S62 
that exportation became considerable. The so-called ''vamllon” (the expor- 
tation of which began in 1884) is not V. pompona but the pods of F. plani- 
folia less than 5 % inches In length. The cultivation of vanilla is somewhat 
decreasing in Reunion, but the island still occupies one of the foremost 
positions among the countries producing this commodit}^. Almost the 
whole of the crop is exported. The graph of the exports from 1896 to 
1911 presents two maxima, in i8g8 and in 1902, respectively 443 046 lbs., 
worth £273 057, and 439 526 lbs., worth £107 196 ; in 1911 it was 146 610 
lbs., worth £73606. 

Bourbon. — Vanilla is grown almost everywhere up to 100 ft. above 
sea-level ; it thrives better, however, in the mndward part of the island 
than in the leeward. Bourbon vaniha ranlis in the trade as a vanilla hs\dng 
a strong perfume, while in Mexican vanilla the perfume is drlicate and sweet. 

New Caledonia, — It appears that vanilla was introduced about 1861 
and that only parts of the island are suitable to its cultivation. Experi- 
ments carried out on medium soils in the neighbourhood of iSFouniea gave 
good results, but then the introduction of coffee raised more interest and 
vaniHa was abandoned. In 1901 334 lbs., worth £137, were exported, but 
in 1911 only 2 lbs. 

TaJiiii. — F. aromaiica was introduced in 1848 and is now widelj-^ 
spread. It is grown chiefly by the natives ; the pods are picked too soon and 
their preparation leaves a good deal to be desired : the , result is that the 
produce is sold at a low price, chiefly to Germany and the United States. 
In 1902, 318 325 lbs. were exported, representing a value of £47 493 ; in 
1903, 289 761 lbs,, wmrth £23 461. After 1904 the exports from Tahiti 
are included in those from Oceania, w^hich comprises Tahiti and Moorea. 
In 19IX it amounted to 467 567 lbs.,' worth £93 944. 

French establishmenis in India. — At Pondicherry vanilla was introduced 
into the botanic gardens of the colony about 1879. The production began 
to be regular after 1888 ; it reached a maximum in igoi, wdth 280 lbs., 
■worth £175. The soil and cHmate of the French establishments in India 
are not suitable to this crop, and the prices realized are not sufflciently 
remunerative. 

Indo-CMna.—YanFia was introduced about 1865 to the botanic gardens 
of Saigon, but it has not gained a footing in the country. 

The exportation of vanilla irom all the French colonies amounted 
in 1911 ±0 948 988 lbs., worth £389 832. ■ The French colonies produce 
about two-thirds of the vanilla produced in the whole world. Its consump- 
tion in France between 1907 and 1912 was about 132 300 lbs. per annum. 

826 - lieotine in the By-poduets of the Cuitivatlon of Tobacco (i). *— chuard^ 

B., and SIelret, R.., in CompU-rendus hebdomaduites des Seances de VAcademie des 

Sciences^ Vol. 159, No. 2, pp. 208-209. Pans, July 13, 1914.. 

Through the investigations carried out by the writers, in 1911, into 
;the variation of the proportion of /nicotine in the several organs of tht^ 

(i) See No. 1424, B.' Oct. xgiz. (W.). 
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tobacco plant during the course of development, it was ascertained that 
the offal of the crop as it is raised in Switzerland contains considerable 
quantities of the alkaloid. This waste consists of tips and axillary shoots 
before the' leaves are gathered; stems, roots and shoots after the leaves 
are gathered. This waste, when used green, in order to avoid the loss of 
nicotine due to esiccation, is an important raw material for the preparation 
of the titrated solutions used as insecticides. 

Experiments w^ere undertaken in 1913 with a view to ascertaining the 
possibility of increasing the yield of nicotine in these waste products by 
suitably modifying the methods of cultivation of the plants and their 
treatment after the leaves had been gathered, without damaging the quality 
and the quantity of the chief product ; the following methods were tried : 
i) allowing the axillary shoots to grow instead of removing them as they 
appeared ; 2) at harvest time gathering only the largest leaves, leaving 
in the ground all the stems provided with the recently formed shoots ; 
3) treating with nitrate of soda the plants thus partially deprived of their 
leaves. 

From the analysis of the plants thus treated the waiters draw the follow- 
ing conclusions : 

1. The plants not deprived of their shoots are on the whole less 
abundant producers of the alkaloid (1.305 gni. nicotine per untouched 
plant against 1.891 gm. in the others), and this independently of the 
serious harm done, by not removing the shoots, to the quantity and 
quality of the main crop. ' 

2. The yield of nicotine of the plants left in the field after the harvest 
with the small shoots recently formed in the axils of the large leaves is 
much superior (0.942 gin. nicotine per whole plant against 0.432 gm.) 
to that of the plants complete^ stripped. 

3. Treating with nitrate of soda does not regularly modify the re- 
lative content of the different organs of the plant, but increases the absolute 
production of alkaloid per individual by favouring its growth (with ni- 
trate 0.739 gm. nicotine per completely stripped plant and 1.288 gm. per 
partially stripped one). Thus nitrate is not a direct producer of nicotine 
(A. Mayer). 

The writers conclude that it would not be advantageous, even from 
the point of vie*w of the production of nicotine, to allows the growth of the 
axillary shoots which are formed before picking, instead of removing them 
as they appear, but that the returns from the utilizable by-products (accord- 
ing to the method of cultivation adopted in Switzerland) may be consider- 
ably' increased by giving nitrate of soda to the plants that are left standing 
after the harvest, during which they are deprived only of their large leaves. 
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827 - Experiments in Growing Medicinal Plants at Kornentarg in 1813 (i). — 

(Communication of tlie National Committee for the Encouragement of the Cultivatioii 
of Medldnai Plants in Austria, No. X 7 ). Senft, B- in Zeitschnft fur das LandmH- 
schafUiche Vefsuchswesen in Oestmeich, Year XVII, Part 3*4, pp. 129-182. Vienna # 
March-April 19x4. 

After some general observations on the cultivation of medicinal plants 
in Austria and on their disposal, the writer enumerates the chief pests 
which attacked them in 1913. Thus it is remarkable that white grubs 
attacked almost all the poisonous and aromatic plants, such as Atfopa, 
Hyoscyanvm, Datum, Angelica, Valeriana, Anacyclus, Pyreihrum and 
others, and respected onh’’ Conkim and Levisiicum. He then gives detailed 
information on the sowing, manuring (in some cases), development, 
pests, harvest and yield of the following plants : marsh mallow {Alihma 
officinalis), hollyhock {Althaea rosea), pyrethruni (Anacyclus officinarimi 
and Anacyclus pyrethrum), annual and biennial angelica [Angelica ar- 
changelica), Anthemis nobilis, wormwood {Artemisia Ahsynthium), estxagon 
(A. Dracmculus), deadly nightshade {Atropa Belladonna), blessed thistle 
{Cnicus benedictus), Caucasian pyrethrum {Chrysanthemum [Pyrethrum] 
carneum) , Dalmatian pyrethrum {Chrysanthemum cineranaefoUum) , 
scarvy-grass {Cochlearia offi>cinaUs), foxglove {Digitalis purpurea), yellow 
gentian [Gentiana luiea), Grindelia robusta, Gypsophila panioukita, Hydrastis 
canadensis, henbane [Eyoscyamus niger), hyssop {Hyssopus vulgaris), 
elecampane {Inula Helentmn), German iris {Iris germardca), lavender 
{Lavandula Spica), lavage {Levisticum), liquorice {Liquiritia), mallow 
{Mdva sylvestfis), balm {Melissa officinalis), mints {Mentha canadensis, 
M. crispa, M. viridis), peppermint (M. Piperita), marjoram {Origanum 
vulgar e), Panax quinquefolmmn, opium poppy (Papaver somnifenim) , 
parsley {Pctroselinum sativum), rhubarb {Rheum), me [Ruta graveolens), 
sage {Salvia officinalis), sclary [Salvia Sclarea), soapwort (Saponaria offi>- 
cinalis), comfrey {Symphykmt officinale), tansy {Tanacekim vulgare), 
thyme {Thymus vulgaris), valerian {Valeriana officinalis), mullein {Ver- 
bascum phlomoides). 

The number of species planted in the botanical garden during the 
year 1913 was 140. Among them there are some Korth American medi- 
cinal plants which thrive well, especially Spigelia marylandica, Asanmi ca- 
nademe, Eammnelis virginiana, Grindelia robusta and Hydrastis canadensis. 

, 828 - The liiiieaee, of Soil and Manures on the field, Ohemlcal ComposllloD, 
Sise and Quality of Strawberries. — vhrcier, j., in Jmtrmi de la SocUti Na- 
tionah d^HoriicuUufe de France, Vol. XV Series), pp. 549-375- Paris, May 1914- 
Plant food removed by strawberries. — This was estimated not only 
in the fruit harvested during one season but also in the vegetative organs 
of the plant representing one year’s growth ; the following, results were' 
obtained (Table' I)':, ^ ' 


(f) See also No. 1155# B. Oct. 1913 ; No. 1345, B. Dec. 1913 j and pp. 26-30I B. Jan. 1914s 
'article by Br. B^la FAteie: Cultiyatiou of Medicinal Plants iii HnngaJ'y, , ' iMd.) ^ 
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Tabi;:^ I. — Removal of plant food from the soil by strawberries {lbs. per acre)^ 



total crop 

■ 

Phospho- 
ric acid 


Lime and 
Magnesia 


Green 

Bry 

Nitrogen 

Potash 

Removed by fruity including ca- 
lyxes and peduncles : 







in 10 Englisli varieties « . . 

13 400 

4 800 

45.32 

41.46 

43.40 

22. iS 

(composit’ion per 100 parts 
green weight). 



(0.33S) 

(0.310) 

(0.324) 

(0.166) 

in Alpine varieties ..... 

10 700 

5600 

86.36 

51.26 

85,80 

35.20 

(composition per 100 parts 
green weiglii) 



(0.806) 

(0.478) 

(O.801) 

{0.3 28) 

in 3 perpeiuai- fruiting va- 
r'elies 

13 800 

7 200 

90.00 

46.78 

93.55 

34.55 

(composition per 100 parts 
green weight) ...... 



(0.650) 

(0.338) 

{0.676) 

(0.250) 

Removed by vegetative organs : 






1 

in 10 English varieties . . . 

3200 

I 200 

: 13.92 

■ n.So 1 

13.67 

45.98 

(composition per 100 parts 
dry Weight) 

1 i 

1 

1 ( 2 -^ 7 ) j 

(1. 00) 

(I-I5) 

(3.87) 

in Alpine varieties 

I 200 ; 

500 

9.2S 

5-46 

! 4.81 

1 12.70 

(composition per 100 parts 
dry weight) 

; ! 


I (X.83) 

(1.08) 

1 (0.95) 

1 

1 (2.5X) 

in 3 perpetual-fruiting va- 
rieties) 

2 400 

i I 060 

; 13.90 

! o.go 

7-54 

1 29.4^ 

(composition per 100 parts 
dry weight) ....... 



: (1.30) 

(0.85) 

(0.71) 

1 

I (2.7S) 

Total removed by crop : 







in English varieties .... 



: 59.23 1 

5.^26 j 

57-0 7 

68. 16 

15 Alpine » .... 



’ 95*^4 

56.72 i 

■ 90.61 

1 47.80 

» perp. fruiting s> .... 



103.90 ; 



47. 68 1 

j 

101.09 

64.01 . 




Tlie figures for phosphoric acid are relativeh^ high, as the soiLs of the 
experimental fields were rich in this element. 

The effect of manures, — The effect of different mantues on the size 
of the fruit was investigated on various soils ; the results are given in 
Table II. 
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Tabi.K II. — Average weight of strawherries (Sharpies) in grams. 


Soil j Control ; 

Complete 

manuring 

No 

potasii 

No 

nitro- 

gen 

No 

phosphoric 

acid 

Slag 

alone 

Fotash ; 
alone | 

Organic 

marm- 

KS 

A . . 

i 10.5 

10.7 

— 

10-5 

— 



i 



B . . 



i — 

j 


j 10.6 

; — i 

— 

C . . 

' • ; 6-4 

9.2 

i — 

1 — 

— 

I — 

i 7*5 : 


D . . 

1 9.5 

9-6 

1 1 1.8 

9.^ 

10. 1 

i 

; — ‘ 

12,5 

E . . 

. . 1 — 

‘ 

i — 

i ___ 

— 

— 

i 9-4 ; 

9.7 

F . . 

’ ^3 

j S.6, 

! 

; 

i 

8.3 

1 S.9 i 

j 

; 9-3 


The influence o! manures on the period of ripening was also examined, 
but though manured plots in general may be 'said to ripen earlier than 
unmanured plots, the various manures produced very irregular effects 
in tills connection. 

The influence of manures on the flavour of the fruit is given in Table III : 


III. — Influence of manuring on flavour of strawberries. 



Manurial treatment 

Points 

Remarks 

I 

Uamannted 

80 

Typical flavour. 

II 

No nilrogeu, but slag and sulphate of 
potash 

60 

Flavour reduced, not so sweet. 

III Complete manuring. Blag, sulphate of 
potash and nitrate . 

. 

63 

Flavour reduced, very slight aci- 
: , dity. 

lY 

No potash, but slag and nitrate . . . 

93.5 

Very fine flavour, large fruits. 

V 

No phosphoric acid, but sulphate of 
potash and nitrate . . ■ ...... 

75.5 

Fairly sweet and with a pleasant 

VI 

Organic manure : compost, blood and 
cake residues ...... 

79 1 

. ' i 

i 

laste. 

1 Frui t well filled and with a plea- 
1 Sant taste. 


Though the absence of potash raises the quality of the fruit, it also 
decreases the total amount of the crop. 

The influence of manures on the chemical oomposltion, of theTruit 
is given in Table IV*, ' , ■ ' ' , 
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Tabl,K IV. — Influence of mamiring on chemical composition of stniwherries. 


" “ f 

1 

Soil 1 
! 

i 

Manurial treatment 

Yield 

of Juice, 
per cent. 

Sugar, 
in gms, 
pet litre 

Acidity, 
ill gms. of 
Ha SO, 
per litre 

j 

IJnmanured 

54 

63 

6 

A 1 

i Dung 1 

57 

65 

5-2 

i 

( Complete fertilizers and dung I 

! 56 

73 

5-9 

\ 

, Slag and sulphate of potash 

59 

65 

5-^ 

i 

B ' 
1 

[ XJnmanurcd . . - i 

77 

56 

4-7 

fSlag 

68 

67 

1 5.0 

( 

L Lumanured 

54 

63 

6.0 

C < 

? Potash 

58 

68 

6.2 

( 

[ Complete fertilizers and dung 


56 

5-5 


1 Bung' 

00 

0 

86 

6.4 


i Slag and sulphate of potash 

1 S5.5 

i Si 

6.4 

B ' 

1 Complete fertilizers 

i 797 

1 83 

6.3 

1 Slag and nitrate | 

75U 

80 

6,3 


I Sulphate of potash and nitrate 

1 81.3 

i 80 

6.3 


\ Compost, blood and cake residues i 

80.2 

1 78 

1 __ 

6.2 


Influence of the soil on the fmit. — The following points for flavour 
were awarded by expert tasters to samples of fruit grown on different 
soils ; the two trials were carried out separatel}^ (see Table V). 


Table V. 


Variety 

Soil 

Points 

Remarks 

isi trial : 

contaming a fair amount of or- 



gallic matter 

80 

typical. 

Sharpies 

light sandy loam ....... 

109 

best Savoured. 


low-lying sand 

53 

rather watery. 

/ 

^ rich wheat landin good condition 

i 30 

slightly acid. 

trial: i 

■ Yicomtesse H€ri- 1 

^ very light, non calcareous. . . 

' 39 

full flavoured, Arm and 
dense. 

cart de Thury ^ 

poor gravel 

i 3S 

full flavoured. 

{ 

1 marly . . ! 

gravelly sand with 9 pet cent, j 

26 

flavour less good. 


i carbonate and iron salts . . ; 

39 

full flavoured. 
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Aiiai37-ses of the fruit from different soils are given in Table VI. 


Table VI. 


Soil 

Yield of juice 
per cest. 

1 Gms. of sugar 
j per litre 

I Acidity ia gms, 
of Hjj 

j per litre 

Slightly saiady, 


57 

1 

65 

: 5-2 

Low-lying sand 


77 


56 

; 4.7 

Sandy hillside, unniamircd for 5 years . . : 


54 


63 

; 6.0 

Garden , 


S6 


S6 



Ill another set of experiments the changes taking place dtirlng the 
maturation of the fruit were investigated audit was found that the acidity 
gradually diminished, v^hile the amount of reducing sugars increased. 

The chemical composition of 16 varieties is given and various schemes 
of manuring ate discussed in the paper. 

829 - Fruit am! Vine Growing in Centra! Asia. — baksacq, jos., in ** ZafisU ** 

Simferopolskavs Oidieia I. R. obschfchesiva Sadovodaiva, No 142, 1914. 

I. Fruit growing. — In Russian Turkestan there are 29 123 dessiatines 
(78 632 acres) under fruit, mostly in the form of small native orchards, 
though of late years there has been a distinct tendency towards the estab- 
lishment of larger orchards, up to 250 acres or more in extent, b}’' the 
Russian colonists. 

Of all fruits, apricots are the most common and axe not only consumed 
locally in enormous quantities but also exported to Siberia ; a succession 
of varieties assures a constant supply from May to August. The next 
most common fruit is the peach ; a flat-fruited variety known as 
Chef tale injir is very popular, wMle the local varieties of nectarines are 
better than the European varieties. Mulberries are an important crop not 
only for the sake of their fruit but also as food for silkworms ; the large 
fruited seedless varieties are eaten raw, or made into a kind of sirup which 
is used as a sugar substitute, or even dried and made into a kind of flour 
which is used as a substitute for bread in very out-of-the-way districts. 
Walnut trees are common in the forests of Ferghana, which, according to 
the most recent statistics, extend over 35 000 dessiatines {94 500 acres); 
walnuts are represented chiefly by n large , fruited and by an earh?' dwarf 
variety. I/>Gal varieties of apples and, pears ,aie few and worthless, but 
European varieties, more particularly' those cultivated in Crimea, have 
been introduced by Russian colonists and' excellent results have been ob- 
tained in the Viemy district with Aport or Grand Alexandre ; in the neigh- 
bourhood' of the large Turkestan cities, esi^ecially Tashkent where fruit 
growing' is develop’ng w‘th rap'd strides, sarisfactory varieties have yet to 
be' selected, for shallow rooted stocks such as paradise; or quince yield poor 
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spec] mens of trees and probabh^ suffer from the great summer heat (up to 
122® F-) and tli>- drougM. 

As regards niaiiageinent, in order to keep down weeds, which are a 
serious pest, luceme is sown in the orchards with excellent results; pniiiiiig 
is only practised in a very primitive fashion ; the orchards are irrigated four 
or five times during the course of the summer. Flow'ering takes place 
about one month before it does in the Crimea, and late spring frosts are 
liable to cause very extensh^e damage, especially to the hard fruits. 

With regard to diseases, codling moth {Carpocapsa pomondla) is b5^ fat 
the most destructive and affects up to 8o and lOO per cent, of the apples ; 
this insect, though iiatme, has few^ natural enemies and an attempt was 
made to introduce OopMJiora semblicUs and other of its internal parasites; 
but without success- As the moth has three broods in a season, the late 
varieties of apples suffer most and 75 per cent, of their fruits are attacked 
as against 20 per cent, of the early varieties. Preventive and remedial 
measures employed successfully in other parts of the world, such as spraying, 
trapping, grease-banding, seem useless in Tmkestan, but certain large grow- 
ers have adopted the method of bagging their fruit and the practice seems 
to be spreading. Tingis piri, apple sucker [Psylla) and its allies, Poly- 
phylla adspersa var. pidverea, Mololontha afflicatay RJiizotrogus solstiiialis, 
Tropinota tumnica, Oxythyrea cinetella, Cetonia margicollis also cause 
serious damage. Owing.to the almost complete rainlessness of the summers 
fungoid pests are rare. Certain choice varieties of apples are frequently 
affected by so-called “ Stippigkeit which is thought to be of physiological 
origin though its cause is at present unknown ; the disease is characterised 
by corky filaments under the epidermis which appear usually after picking, 
and it is spreading in a somewhat alarming manner. 

Turkestan apples are inferior in quality to Crimean apples and the 
writer does not consider that the country wdU ever be capable of producing 
any but lower grade fnfit ; this produce will find an outlet in Siberia, which. 
is being connected up direct with Turkestan by a railway. Early varie- 
ties of fruit will also br* marketable in Russia, as they ripen about a month 
earlier than the crop in the European temperate regions. 

II. Vine growing. — It is estimated that 25 000 dessiatines, (67 500 
acres) axe at present under vines, of which 13 000 dessiatines {35 100 acres) 
are in the Samarkand district. Small vineyards are the rule. The wiiter 
gives a detailed account of cultural methods practised by the natives, in- 
eluding irrigation, wHch consists of five or six wateiings during the summer. 

As the Mahommedan law prohibits the use of wine, the varieties 
usually cultivated, amounting to about 40, are all table fruit with thick 
skins, few or no pips, and, firm pulp; they grow in long loose bunches. 
About three quartets of the vineyards are planted with Kichmich, which is 
dried to produce currants. Masca is a very large kind with bunches averag- 
ing 3 lbs. in weight and sometimes reaching 10 lbs., while each grape may 
,have a diameter of i % in. ; the fresh fruit is in good demand not only 
locally but also in Moscow and Petrograd. Khoussauie is a common 
variety' in the neighbourhood of large cities and' is exported to the north 
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tmder tlie name of I^adies’-fingers ; it keeps well and is a iiea\y cropper, 
producing i 000 to 3 000 poods per dessiatine (13 000 to 40 000 lbs. per 
acre). Early varieties such as Ak-tchiliaku, which ripens at Tashkent 
about the middle of June, have also been cultivated of late years. 

Russian colonists have tried certain European wine-making varieties, 
but though the vines appear to have become thoroughly acclimatised and 
yield good crops, the wine is of poor quality. 

' The exportation of fresh grapes to Russia is capable of great develop- 
ments and is receiving encouragement from the Government in the shape of 
a supply of cold-storage trucks and an accelerated railway service ; exports 
have increased steadily since the opening of the Tashkent railway. 

The dried raisin iiidustiy, too, is worthy of encouragement, for the 
climatic conditions are eminently suitable for the drying process and the 
produce coiik! be vastly improved by the introduction of more up-to-date 
methods. About 1 250 000 poods (45 million lbs.) of dried raisins and cur- 
rants are sent annually from Turkestan to Russia and another two million 
poods, consumed by the latter country, are furnished by Persia and Greece 
when they might easily be produced in Turkestan. 

Wine making, on the other hand, suffers on account of the great sim- 
mer heat and excessive sweetness of the grapes and has made little pro- 
gress ; white wines are coarse and have a bitter after taste, especially when 
made with local table varieties ; the writer is of opinion that ordinary table 
wines will never be greatly improved unless the processes of vinification 
are considerably modified, but there are great possibilities regards the 
production of sweet wines with a high alcohol content. The manufacture 
of brandy has been attempted by a few firms, but wdthout much success, as 
only a coarse high coloured spirit has been obtained. 

Phylloxera is unknown in Turkestan, 'while fungoid pests are rare, 
being limited to oidiitm and Cercospara. The most serious enemies are 
certain birds which destroy large quantities of grapes in some places ; dogs 
too do considerable damage, as they are rarely fed by their native owners 
and grapes represent a welcome addition to their diet. 
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830 - Experiments on the Control of Warble Flies In' Germany {i). — vSchottler 

and GlAser, in MiUeilmiyn des Ausschus&es zur Bckampfmi^ dsr Dasselpiaj, Ko. 6, 
pp. 1-31. Bal n, 1914. 

In 1913 the Warble Control Committee undertook the treatment of 
the cattle in the district of Neuhaus on the*Oste; out of a total of 3892 head, 
2933, or 75.4 per cent,, were freed from warbles ; the number of larvae 
removed was 47, 625, that is an average of 16.2 warbles per heh,d. The work 
was done in the' second half of April shortly before the cattle were turned 
out to graze ; the average time for dealing with each animal was a quarter 

{i),'See also No. 534i B June 1914. . - {Ed,} 
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of an. hour. The larvae were either squeezed out by hand or extracted 
by means of tm^eezers. Most of the cattle kept fairly quiet during the 
operation, and in only 21 cases did a slight nettlerasb follow. The total 
cost amoimted to 423.70 IVI. (£20 15 s 5 or 0.89 Pfg. (o.ii d) per larva, and 
for each of the 3892 head of cattle existing in the district a little over i d. 
This is about the price paid formerly in Oldenburg for removing warbles. 
The cost, however, varied from one locality to another and with the kind 
of cattle. Heifers and steers were the most affected with warbles, wrliile 
cows had not so many, though they were certainly not free from them ; 
bulls had the loudest percentage of warbles. Considering the depreciation 
of each hide due to warbles to be 3.89M.(3 s 9 d)y the loss of the farmers 
in the district under consideration was about i 560. If the reduction in 
the amount of fiesh laid on and the check in the growth of the young cattle 
be also taken into account, the loss would probably be twice as much. 

In a second part of their paper the writers report upon last year's 
campaign against warble flies in the district of the Wesermarsch Herdbook 
Association in the Grand-duchy of Oldenburg, where for several years it 
has been compulsorr^ to free cattle from warbles. In order to give an 
idea of the success of the control of warbles the Chamber of Agriculture, 
by means of the communal authorities, distributed among the owners of 
cattle upwards of 13 700 question-sheets; 3000 replies containing suffi- 
cient data were arranged statistically. The extraction of warbles in Olden- 
burg was carried out in most of the cases by the owners themselves and only 
exceptionally by professionals, who in general were more successful than 
the former. The number of cattle to which the replies referred was 42 593, 
that is 40,60 per cent, of the whole stock of cattle in the district ; of these, 
27 870 head or 64.43 per cent, bore warbles. The percentages were : 
cows 66.35, heifers 87.69, steers and bulls 85.81, and calves 8.58. In the 
herds examined there were 312 495 ■ warbles, wliich would give about 
770 000 for all the cattle of the district, or 7 or 8 per head of the whole and 
II or 12 per animal infected. The lowest number was found on the calves, 
which had barely one each, while the cows had 4 or 5 and the steers 12 
or 13, The total number of larvae killed was 204 184 ; the greatest free- 
dom from wmrbles w^as obtained where the operation was repeated 'in May, 
On the “ Geest (high-lying land) pastures the cattle suffered more from 
warbles than on the marsh pastures on account of the greater dryness of 
the former. The same had been observed also at ISfeuhaus on the Oste, 

■Tastly the writers report an experiment made by them to demonstrate 
that the warble larvae caitsed the cattle to lay on less flesh. Ten steers 
were kept under exactly the same conditions, five being freed from warbles . 
and the others not. The result was that the former gained an average 
of 37. j lbs. per head more than the others. Thus it appears that the loss 
in flesh caused by warbles is still greater than the loss caused by damage 
to the hides. 
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831 - Effect of Long Storage of Meadow and Clover Hay on its Compositioii 

mi DigestlblHly® -• Hoxcamp, Mullner and Smr, in Die landwifSsckaftUchm feeuikO 

Versiichsstaiionen^ VoL 84, Part 5-6, pp. 447-481. Berlin, June 16, 1914. 

I. Meaioi& hay. -■ The hay used in this experiment had been 
stored for six weeks in a hay loft ; it was then chaffed, uniformly mixed 
and wrapped in paper to prevent losses of any portion of it. After this 
it was kept for three years in a large airy room not heated in the winter. 

The samples were analysed : r) at the beginning of the experiment ; 

2) after a year and three-quarters ; j) after three years. The results of 
■ the three analyses did not differ to any extent from each other. 

In the digestibility trials, the hay was fed to two sheep at the rate of 
1,54 lbs. per head per day at five different periods. The average coeffi- 
cients of digestibility obtained are shown in Table I (averages of the two 
sheep). 

Table I. 


Period 

- 

Dry 

matter 

% 

Orgamic 

matter 

% 

Crude 

protein 

% 

N-free 

extract 

% 

Crude 

fat 

% 

Crude 

fibre' 

% 

I. August 1909 .... 

58.9 

60.8 

68.0 

59.^ 

48.2 

59.8 

IL May- June 1910 . . . 

60.4 

62.5 

68.3 I 

62.6 

48.1 

61.6 

III. May I911 

59-6 

; 61.3 

69.6 i 

60.5 1 

46.0 1 

59-7 

IV. February 1912 . « . 

58-0 ' 

59.3 

67.4 1 

58.1 1 

51.5 ■ 

. 59.5 

V. Aug, “Sept. 1912 . . 

59.8 

1 61.5 ' 

68.8 1 

60.5 i 

51.1 ; 

1 61 

Increase of digestibility in 
5 tb period as compared 
with ist 

0.9 

0.7 

|- I 

1 0.8 1 

, 0.9 

1 

I 

1 1.2 


The digestibility of meadow hay has thus remained very constant 
during the three years and has in nowise suffered from the long storage ; 
the variations of digestibility observed fall within the limits of experi- 
mental error. The writers conclude that by proper storage with suitable 
ventilation meadow hay does not suffer any loss either in its nutritive 
contents or in its digestibilitjq and that the different results obtained by 
other observers are due to losses caused by meclianical action, such as the 
dropping of the leaves rich in nitrogen and consequent proportional in- 
crease of the more fibrous stalks, or by lack of proper precautions in 
sampling. 

II. Clover hay, — The clover hay used consisted of 6o per cent, clover 
and 40 per, cent, ryegrass; it was chaffed and well mixed, part being wrapped 
in paper and' part placed in a ^ dry loft. It was kept for two years, and' 
during this time did not show any change in its content of nutritive matter. 
For the experiments on its digestibility it was fed to two sheep in, six differ- 
ent periods. The, average coefficients of 'digestibility ior the two sheep' 
are given in Table 11. . ' 

7, 
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Tabff II. 


Period 

Organic 

matter 

% 

Crude 

protein 

% 

N-free 

extract 

% 

Crude fat 

(Btlier 

extract) 

% 

Crude 

fibre 

% 

I. Juty-Aug. I911 ...... 

62.9 

65.0 

66.0 

58.9 

56.5 

il. Dec.-Jaii. 19II-12 ..... 

61.9 

60.8 

67.2 

55.3 

54-0 

III. Sept. 1912 

62.7 

62.4 

67.4 

56.0 

55*5 

IV. Sept.- Oct. 19x2 

60.2 

60.2 

65.3 

53*4 

52,4 

V. Sept. 1913 . ....... 

! 6x.8 

60.7 

66.9 

61.4 

54*0 

VI. Sept.-Oct. 1913 

60.0 1 

60.7 

63.9 

5^-4 

53.7 

Decrease of digest: bill ty in tlie 6tli i 
period as compared with the 
first .... 

— 2.9 

— 4-3 

2.x 

2.5 

— 2.8 


During the periods i, 2 ,.. 3 and 5 the hay fed was taken from the paper 
wrappers and during periods 4 and 6 from the loft. 

The differences in the digestibility during the various periods are 
so small as to lie within the limits of experimental error. The writers 
therefore conclude that clover hay does not suffer any loss either in its 
nutritive contents or in its digestibility. 

With both meadow hay and clover hay the valuation according to 
botamcal analysis agreed with that based on the digestible protein and on 
the starch value ; on the contrary valuation according to crude protein and 
crude fibre content did not agree with valuation according to botanical 
analysis. 

The classification of fodder is therefore to be based exclusively on its 
content in digestible protein and starch value. 

832 - The Walne'of Different Kinds, of Straw as fodder. — honcamp, ribs and 

MttLLNER, in Die landwiftsckaiilichen Versuckssiationen^ Vol. 84, Part 5-6^ pp. 301-398. 

Berlin, .Ttine 16, 1914. 

This is a critical study on the present views, mostly based upon old 
experimeiits of Henneberg, Wolf and others, on the food value of dif- 
ferent kinds of straw. The investigations dealt with the' straw of barley, 
oats, wheat,, lye, spelt, peas, lupins, rape and colza. Each kind of straw 
was examined as to its content in organic matter' (according' to the usual 
methods) and inorganic matter and crude fibre (according to Konig', 
Weender, Cross and Bevan) ; it was then fed to two sheep in order to ascer- 
tain its digestibility. 

As the weather is said to influence the chemical composition of straw 
and also to a certain extent its digestibility, the straw of the ^’’6X35^ dry year 
1911 was compared with that 'of the wet year 1912, as far as possible. 
In most cases the different straws were taken from the samC' farms. The 



FEEDS AND FEEDING 


1193 


wteat straw was mixed iiay and 0.66 lb. of it was given to each sheep 
per diem. The straw of Cruciferous and of Ivegumiiious crops was fed at 
the rate of i lb, per day and mixed \v 4 tb beet-slices, soy-meal and bay. 
The results are summarised by the ri riter as folio ws : 

1. The general opinion that spring grain straw is poorei in crude 
fibre than the corresponding winter grain straw is in many cases erroneous. 

2. The weather conditions have in general a relatively small influence 
on the percentage of organic and inorganic inettcr in the different straws, 
or at least this influence is not so marked as in fodders richer in protein. 

3. Konig’s crude fibre method gives mainly a pentosan free crude 
fibre, which is not the case vvith Weender's method. To this is probably 
due, in many cases, the lower ^ueld of crude fibre by the former method. 
Konirds method for the determination of pure cellulose is not correct; 
at present Cross and Bevan^s method is more trustworthy. 

4. The straws of spring and winter grain can be considered of equal 
value ^ as to their digestibility. The straw of Cruciferae (rape and colza) 
is inferior in value to cereal straw*, while the straws of Cruciferae and of 
]Ceguminosae are about eqiteil. 

5. The value of a fodder is correctly expressed onl}^ by its starch 
value. The classification of fodders according to protein and crude fibre 
content leads in general to erroneous conclusions. 

^33 - The rontributioa of Bacteria to the Feees after Feeding Biets Free from 
Indigestible ' ompoiisnts, — osborxe, t. b., aad mexdbl, e* b. (Coniit.ct'.cui 
Agricultural Exper'iiienL Slaf'cr.) in The Journal of BioluJ.eal CJ^emistty, Vol XVlII, 
No. 2, p]>. 177-1 S2. Baltimore, Md., July 1014. 

The feces of 17 rats fed on various diets entirely free from indigestible 
components were investigated with a view to determining what proportion 
of the excrement was made up of dead bacterial bodies. The special 
diets consisted of protein, starch, protein-free milk (i), and lard, so that 
it was possible to avoid the great dilB&culty always encountered in previous 
experiments of separating the bacterial cells from fragments of more 
resistant tipdigested food. The feces were dried and ground ; the^ powder 
thus obtained was then successively extracted with ether, alcohol (ab- 
- solute and 80 per cent), 0,2 per cent, hydrochloric acid, and absolute 
alcohol containing 0.2 per cent, hydrochloric acid. The final residue varied 
from 22 to 41 per cent, of the dried feces and its nitrogen content calcu- 
lated on an ash-free basis was fairly constant, amounting to from 10.7 to 
12.2 per cent,, which corresponds closely to numerous recorded analyses of' 
bacterial cellular substance. Microscopical examination also suggested 
that the residue consisted of an almost uncontaminated mass of bacterial 
bodies. 


(i) See No. iiri# B. Oct. 1913,* No. 142, j5.,Feb. 1914.^ {Ed.}, 



1194 


HORSES, ASSES AND MUXES 


aOKSES, 
ASSES ANB 
MULES 


834 - TI16 Breeds e! Horses ia Horway. — CommunicaUon . ftom Chr. wriedt, pre- 
sented by the Delegate of Norway. 

Under the action of the special conditions of Eastern Norway a special 
breed of horses, Icnown under the name of Gudbraunclsdal (a valley in 
Central Norway), has been developed. These horses are raised by small 
farmers. 

As for its origin, it is most probably the most northern branch of 
the western horse. Its appearance and anatomical structure resemble 
greatly those of the Danish Jutland and of the old Hessian horses. This 
agrees with the hypotheses as to the emigration of the human races. To 
the native breed of the Gudbrandsdal foreign blood was introduced during 
the 17th and i8th centuries and during the first half of the 19th. Dur- 
ing the first two centuries it was especially Danish blood, chiefly due 
to stallions from the old stud of Friedriksborg. Later, in the first half 
of the igth century, only a relatively small amount of foreign blood was 
introduced and that of very different origins. The importation of a Tho- 
roughbred English stallion Odin is of special interest : its third generation 
included Balder, whose blood is at present diffused in all the Gudbrandsdal 
breed. 

These horses are mostly bay or black ; about 4 per cent are chestnut 
and I per cent cream, while wWte is quite exceptional. , Specially marked 
animals are relatively rare. The stature of the stallions taken as an aver- 
age of go four-year-old horses bom between 1900 and 1904 was 15 hands 
I inch. The mares are generally about i inch less. 

The head is usually of average length, with a straight and broad fore- 
head and well set ears. The neck is somewhat heavy for the size of the 
horse, and the head not very well set on. The chest, of average depth, has 
a good breadth ; the average girth of the above-mentioned 90 stallons was 
74.02 inches. The withers are of a good shape. The back is inclined to 
be too long, but there are many specimens with a very handsome back. 
The ribs are well arched ; the rump is somewhat sloping and of average 
length and breadth and on the same level as the withers. The tail is set 
on high. The thighs are well proportioned as to length and are muscular. 
Altogether the muscular system is well formed. The legs are of average 
length. The hocks are large, well shaped and clean forming a proper 
angle. Occasionally turned in hocks occur. The cannon bones are of 
average length and clean, the pasterns short or mediitin and duly sloped, 
sometimes upright in stallions. The shoulder has a good position. The 
knee is well formed and strong ; flat and knock knees never occur. The 
cannon bones of the fore Hmb are also clean ; measured in the narrowest 
part, they averaged, in the go horses examined, 8.37 inches. The fore 
pasterns are of average length and duly sloped ; occasionally however 
defective positions are met with. The hoofs are of average size and of 
excellent quality; formerly they were often thin and flat owing to defective 
breeding, but now these defects have completely disappeared. 

The action of these horses is regular, their trot long, but their gallop 
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not very elegant. It is a very suitable horse for the peasants, being 
hardy and thrifty as to food. 

They are usually fed on hay, oats and rye bran ; in some places forest 
leaves are added but hay is always the principal food. Foals usually 
get about ii lbs. a day during the first winter and 13 to 20 the next three 
winters. The daily ration of oats is from 2 to 3 % lbs. during the first 
winter ; in the succeeding winters very little oats are fed, 2 to 3 lbs, of 
'rye bran being given instead. 

Throughout the whole summer the young animals are turned cut 
to graze and the brood mares are collected in droves of about 40, with 
one stallion, on the mountain pastures. These pastures belong to the 
State or to private owners. The latter let them to associations or possess 
a stallion of their own. In 1907 the national stallions gave 85 to 95 per 
cent, of fertile matings on the pastures and only 68 to 77 per cent, in the 
stables. 

The State assistance consists of grants to associations for the purchase 
of stallions. These grants amount in some cases to £ 100 or £ 150. The 
State endeavours also to favour horse breeding by yearly shows, the most 
important of which is held at Ivellehammer at the end of April or begin- 
ning of May; often as many as a hundred or a hundred and twenty stallions 
are collected here. The greater number are sold, fetching from £ 150 
to £6ao. Most of them remain in Norway, but a good number go to 
Sweden and Russia and of late years some have been sent to Austria. 
Besides the Tillehammer show there are smaller national shows which 
are generally held in the autumn and in which maxes are more in evidence. 
The mares which have had prizes or have been a|)proved, obtain for five 
years the right to pasture free with the national stallions. The price of a 
draught horse varies between £ 35 and £ 44. 

The Studbook is kept by the State. The first volume appeared in 
1902, the fifth this year. Only the stallions that have been awarded 
prizes at the shows are entered. Exception may be made for a stallion 
getting good stock. Mares must be pure bred and must have already borne 
foals to a Gubrandsdal stallion. Some conditions concerning their out- 
ward conformation have also been added. 

Among the measures for encouraging horse breeding due to private' 
initiative, the numerous trotting societies which organize matches during 
the winter must be noticed. Most of them are united in a large associa- 
tion ** Bet norske Traverselskab (The Norwegian Trotting Association). 
At most races only pure bred Norwegian horses are allowed to compete. 

The native breed of Western Norway is called the Fjord breed. Its. 
origin is not completely known ; possibly it is a branch of the Celtic pony. 
The Fjord is a wiry horse, standing 14 to 15 hands i in. Mgh. ' Its coat, 
is almost always whitish, but of different shades ; from time to time also 
bays are met with. The head is small with a 'broad and straight forehead^ 
and small and, very mobile ears. The neck is strong and the head weU'set 
on. The chest is deep and ^ of average breadth. ,The withers are round, 
the back of average length, and the ribs well arched, : The, rump is, slop- ^ 
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ing and often not quite Bitiscttlar enotigli. The tail is high set and free. 
The thighs are muscular and of satisfactory length; the hocks ate always 
clean but their breadth is not always sufficient ; they are often much turned 
in and the angle they form is not always ample enough. The cannon 
bones are of average length, and clean ; the pasterns are short and set at 
a true angle. The shoulder is somewhat short and vertical ; the arm 
and forearm ate of medium length, the latter being often poor in muscle. 
The knee is well formed ; the fore cannon bones are clean and well marked ; 
the fore pasterns are short and generally well formed, though sometimes 
owing to defective breeding knock-kneed animals are met with. The 
hoofs are small and of excellent quality. The step both walking and 
trotting is rather shoii;, but the rapid action allows a great speed to be at- 
tained. These horses are veiw hardy and exceptionally enduring, and 
frequently travel 50 to 70 miles in a day. 

SHEEP 835 - Formation of a Gorman Sheep-breeders*. Union. ZeHschrift juf SchafzucU, 

Part 7, PP- 145 -ISO. Hanover, July 1914. 

On the occasion of the German Agricultural vSociety’s Show at Ha” 
nover this year a Union of German sheep-breeders was founded (Beutscher 
Schafereiverband) with the object of uniting all the existing associations 
of sheep-breeders and individual breeders in an association for furthering 
sheep breeding in Germany. 

GOATS, 836 - The Angora Goat. ■ — ■ Heluer, E. E.» ' 5 . Department of AsnmUure, 'Far- 

mer's BuUeiin, No. 573, pp- 1-16. Waslrngton, April 57, 1914. 

The value of the 1909 clip of mohair in the United States was $901 597, 
that is nearly four times as much as in 1899. The number of fleeces of 
mohair rose from 454 932 in 1899 to i 682 912 in 1909. Of this latter 
number 1077 463 came from Texas, 155 980 from New Mexico and 141 588 
from Oregon ; Arizona and California each contributed upwards of 100 000 
and Missouri was the only other State with over 20 000. The average 
weight per fleece was 3.7 lbs. in Oregon and 1.85 lb. in Texas. In the latter 
State many Angora goats are shorn twice a year, for which reason the yield 
of mohair per head is undoubtedly above the census figure for the average 
weight per fleece in the State. Assuming that one third of the Texan 
Angoras are shorn twice it would appear that in the United States the total 
number of Angoras of shearing age was about one million. 

During the last few years the breeding of these goats has increased in 
importance more than that of any other animal and it is now carried on in 
almost every one of the States, Conditions are especially favourable to 
this branch of animal husbandry in the North-West, in which brush is 
so abundant, and where the Angora goat contributes greatly to the control 
of forest fires by clearing brush lands. American Angoras have hitherto 
been exported mostly from California to South Africa, Canada, Alaska 
and recently also to' Brazil and the Argentine Republic. The first Angoras 
introduced into 'the Union were mostly crossed with common goats in ^ 
order to obtain a larger and hardier animal. The first and second crosses 
showed but little mohair and much kemp, and five or six Grosses with pure'' 
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Angoras were necessary before a really superior aniinal was obtained. 
After tbe fifth cross the product could be considered as pure bred Angoras. 
The writer does not consider it advisable to cross with common goats in 
order to obtain Angora fiocks. He considers it better to import good 
original animals and to keep them pure from other strains. 

The Angora goats of the United States are generally pure white and 
horned. Their ears are either partially erect or drooping. Their bodies 
denote a good constitution ; they are symmetrically built, and with the 
exception of the inside of the upper part of the legs they are well coated 
with fleece. The demand is for fine quality, closely curled, very glossy 
fleeces and as nearly as possible free from kemp. 

The price of mohair has of late years much increased in the Union 
owing to the many usages to which it is put (manufacture of plush, over- 
coats, wigs, etc.). The weight of fleece for American Angoras ranges 
between 2 and 12 lbs. The fleece of a one-year-old goat weighs 2 34 
Where the fleece is allowed to grow for 12 months the average length of 
staple is about 10 inches. The total weight of the fleeces produced in 
the United States in IQ13 amounted to nearly 5000 ooo lbs. The best of 
it comes from the North-Western States. The average cash production 
of a goat is, according to the North-West Angora Goat Association, $ 1.75 
and with many as much as $ 2.25 per annum. Besides this considerable 
home production, the United States import, in round numbers, about 
2 000 000 lbs. of mohair, which is on the average superior in quality to 
the American produce. 

The loss of weight in washing of the home hair is about 12 to 15 per 
cent., rather greater than that of the imported article. The skins of Angora 
with the hair attached are sometimes tanned in the United States and are 
much used for rugs, carriage robes, etc. The flesh finds a ready market, 
especially in Kansas City. The average weight of the goats slaughtered 
there is about 68 lbs. 

Shearing takes place from February to March and the second clip 
in September or October in the South-West, and from March to April 
in the rest of the country. 

The most important Angora breeding associations are the American 
Goat Breeders* Association*', the ** National Mohair Growers* Asso- 
ciation ** and the North-West Angora Goat Association 

837 - ‘ Isickei Rearing, (i) — The journal of the Board of Agriculture, Vol XX, No, 12, 

pn. 1049-1057.' notn’oo, Ma^'ch 1914. 

The demonstration by Mr. F. G. Paynter of his system of producing 
table poultry, which was^ commenced in December 1912 at Haslington 
Hall, near Crewe, under the auspices of the Board of Agriculture and Fish- 
eries in conjuction with the Cheshire County Council, came to an end in 
December last. ' An area of 4 acres in the middle of a newly formed small 
holdings colony was devoted to the demonstration, and from that' point 
of view was particularly suitable for the purpose. 

' ' afeo No. i 6 o,'' 5 . Teb. 1913,'' ■ '• ' ' (M). 
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During tke whole time the demonstration lasted it was thrown open 
to the public. The Cheshire County Council appointed a temporary de™ 
inonstxator whose chief duty it was to show people round and explain the 
system to them ; the result of these and of other means to attract those 
for whose benefit the demonstration was designed, was that a large number 
of people visited Haslington Hall vrhile the work was in progress. 

Incubation was commenced in the beginning of December 1912 and ter- 
minated by the middle of the fo]low’'ing July. Three incubators holding 
340 eggs, and one holding 390 eggs were used. All the eggs were bought 
from various sources. The result of the incubation was as follows : 


Nuinbc-T of egg> bougiit 9 897 

i> i) broken 294 

iuierliie 1 690 

» » not iiaicised 3 885 

» of chicks obteiiied .4 028 

Percentage on total nnoiber of eggs incnbated 41 

rt of ch'Ckens Iialchcd after allowing for broken and 

infervile eggs 51 

Average cost of eggs per chicken horclie<i . . . ■ 4 


The proportion of chickens hatched to eggs purchased was never 
more than 54 per cent. This relatively small proportion was partly due 
to shaking in transit and it is probable that better results would have 
been obtained If reliable eggs could have been purchased locally. 

From the incubators the chickens w^ere removed to the brooders, 
and when they w'ere seven weeks old they were removed to larger wire 
runs (100 X 10 yards) and housed in so-called, '' Sussex arks, where they 
stayed until about 16 weeks old, when they were ready for sale. The plan 
adopted by Mr. Paynter ior disposing of them was to contract beforehand 
for the sale of the whole of his output to a poulterer near Dondon, at fixed 
prices varying from 3s 9^ in April to 2s 6d in September. 

The number, values and weights of the chickens sold were as follows : 


Number of birds sold 3 471 

Weight 13 968 lbs. 

Average weight of chickens whea sold .... 4.024 lbs. 

Valne of birds sold. £496 8s id 

Average price per pound 

The following is a summary of the food consum,ed and of its cost : 

' 1 1 

3 437 Ib. Chick feed . . 24 10 i 

7 071 » Biscuit meal 40 5 8 

71 1 » Oatmeal 5 31 

389 »' Rice 3 23' 

1899 » Bran. 6 18 9 

2 862 )> Meat and fish meal 24 93 

4 475 » Burley meal 19 18 4 

21 21.0 » Sharps 77 67 

iS 985 » Wheat with 10 pet cent, of maize . • 68 3 5 


£ 269 17 5 

5 o 

Total food bill £ 275 ' 7 5 


Grit 
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Tile profit and loss account sliows a net profit of £55 is 2 i. TMs is 
relatively small, but it must be borne in mind that the work was seriously 
interfered with by the reception of so large a number of visitors, and that 
the outlay was valued somewhat high. In practice a small holder ■would 
save on several items, such as part of the work, and his profits ivould be 
higher. 

During the current year Mr. Paynter is conducting a similar demonstra- 
tion in Cambridgeshire. 

S38 - Expsrlments on Egg laying in Diftarsnt Breeds of Poultry. — (B'gMj- 

fourth Report of the Royal Veter iLiry and Agrictiittiral College l,aboralory for Agrlc- 
ultural Experiments at Cop.nhGgen). Communicated to the Intematicnal Institute of 
d^ficuUure by the Correspondent for Denmci;}i. 

The object of these experiments was : i) to determine the difference 
in the yield of eggs of various breeds of poultr}’' ; 2) to throw light on several 
conditions of fertility of the eggs and on the colour of the shells. 

1. Experiments were carried on for three years on the egg laying of 
the following breeds : White Eeghorn, Brown Eeghorn, Barred Plymouth 
Bock, White Wyandotte, Black Minorca and Houdan. The Eeghoms 
took first place for both number and total -weight of the eggs. While the 
average number of eggs laid by the I/eghorns during the three years was 
about 100, the Ptymoiith Rocks laid about 70, the WTiite Wyandottes 
about 60, the Black Miiioicas about 90 and the Houdans about 80. The 
figures for the last three breeds, however, are only approximative as in 
several of the pens disease was rife. 

In comxDarative trials of Browm Leghorns, Nassaus and Orpingtons, 
the latter gave the highest yields, fohow'ed by the Leghorns, the Massaus 
coming last. Considering only one-year-old hens the Massaus and especi- 
ally the Orpingtons laid more eggs than the Leghorns, but if the two to 
three-year-old hens be included in the amount the result is somewhat 
mote favourable to the Leghorns. The good result with Orpingtons is 
to be attributed not only to relatively better laying, but especially to a 
more uniform distribution over the individual months in the year, 

2. As to the most profitable age for egg laying it has not been 
possible to determine any sure rule. Most hens lay the greatest number 
of eggs during the first or second year, but there were some that produced 
more in the third year. In general it may be considered that the greatest 
number of eggs is obtained during the first year. 

3. As for summer and winter laying there is no large' difference 
between Plymouth Rocks and Leghorns,, the former laying a slightly 
greater, percentage of their eggs during the winter months than the latter. 
It has also been observed that the o"*der hens lay a smaller percentage' of 
their eggs during the winter months than the younger ones. 

4. The weight of individual eggs was greater for Minorcas and 
Leghorns than for White Wyandottes and Houdans. It seems' as if 'the 
weight of the eggs increased with the age of the hen. 

5. Repeated weighing has shown that the weight of the ■birdS'''in“' 
creases with age, but only up to the end, of the second year, when they 'are 
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fully grown. WitMn each year the weight of the body seems to follow 
certain laws, according to which it grows from autumn to spring and sinks 
again during spring and summer. This is especially noticeable in good 
layers, the body w'eight of which decreases to a greater extent than that 
of the bad layers dtir^mg the spring months when egg laying is more active, 

6, From the observations made, it appears that broodiness, which 
is more frequent among Plymouth Rocks than among Teghoms, is most 
pronounced in the best layers, 

7. The above experiments have further shown that 16 days after 
mating the hens still lay fertile eggs. When mating is repeated after a 
period of more than 16 days, the first fertile egg is generally kid three days, 
and sometimes four days later. 

It has not been possible to influence the colour of the egg shell by 
pairing a cock of a breed which has yellow or brown eggs with a hen of 
another breed that lays white eggs, or viceversa. , The breed of the hen 
is alone responsible for the colour of the egg shell 

The number of eggs laid, as given in paragraph i, will be thought 
somewhat low 'and there are doubtless many flocks of poultry in Denmark 
that lay more eggs. One of the^ reasons of the relatively low number of 
eggs cbtained during these experiments is that for the sake of other tests, 
the poor layers, which a private breeder would soon get rid of, had also 
to be kept. Thus, for instance while one Plymouth Rock laid in the three 
years 200, 177 and 182 eggs, another one laid during the same time only 
2,5 and 4' eggs respectively. 

839 - Contrlfeutlon to the Study of Sericulture in Indo-Clima. ■— bui-Quang- 

Chi^u, in Bulletin konomiquc de lUndo-Chim^ Year r6, Nos. 101 and 102, pp. 165- 
17 '^ and 375-401. Hinl-H ioiiong, Mirch, Aprd, May, June 1913. 

Silkworm breeding was introduced into Annam from China about the 
tenth centur}^ It was encouraged by the Annamese emperors, especially 
Gia-Long and Minh-Mang, and soon became a flourishing industry in the 
peninsula, continuing in this condition up to 1851, after which date its 
progress ceased. The French administration, notwithstanding many 
efforts, has not yet succeeded in giving sericulture in Iiido-China the 
development which the good natural conditions of the country would 
allow; on the contrary the industry has even declined. This state of 
things is due to deep-seated economic and social causes : 

1. The intense literary culture, which induces the educated Annam- 
ese. to take up administrative careers (as mandarins) and to neglect agri- 
culture and industry. 

2. The improvements in the European cotton industry, which pro- 
vides^ Indo-China with cheap and good cotton goods that have in many 
cases taken the place of the old silk tissues, 

3. The natives were formerly taxed, by the mandarin administra- 
tion, ' arbitrarily and according to .their apparent, wealth; consequently 
they did not dare to use the fine Chinese silks which would have marked 
them out to the 'rapacity of the mandarins. Und'Cr the French adnunis- 
tration they have abandoned the Indo-Chinese silks in favour of' the Chinese 
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fabrics and of late years tliey have made much use ol Lyons and Japanese 
silks, notwithstanding their higher prices. 

4. The neglect of the cultivation of mulberries for that of rice, the 
latter being easier to sell than cocoons ; besides which there is no doubt 
that the diseases to wliich silkworms are liable have discouraged many 
11a live breeders. 

At the time of the French conquest, according to Br. Ttjrc, great 
centres of production existed in the huyen of Elien-diioiig (now Cai“fay, 
Cai-be and Rach-gam} in the province of Dinh-tuong (^BAho) ; the districts 
of Sadee and Bentre, which sent their produce to the great market of Vitih- 
long ; in the east of Cochin-China the districts of Baria, Long-thanli and Thu- 
dau-mot ; at present next to nothing remains of the great plantations. In 
1870 French spinning mills vere started at Cholon, but they had to be aban- 
doned on account of the fall in prices on the Lyons market. In 1883 the 
Government nominated a mission for the reorganization of sericulture and 
founded a silkworm breeding establishment at Cholon, in which an attempt 
was made to improve the native worms by crossing with foreign breeds. The 
results were bad, and the same was the case unth all attempts at crossing 
■with Chinese or Japanese worms. M. ViEiL believes that these iailiires 
are due to the fact that the native worms, being more slender, can eliminate 
water vapour better than the French, Chinese, or J apanese worms, wMch 
are fatter and consequently present a smaller evaporating skin surface in 
compaiison to their weight ; he does not think that there has been, as 
has often been asserted, any degeneration of the Indo-Chinese worms. He 
believes also that breeders have launched thoughtlessly into the system of 
crossing, which, if it had been preceded by study and systematic experi- 
ments on the best breeds more akin to the native breeds, might have yielded 
far better results. 

In 1905 a silk specialist was entrusted by the Governor-General with 
a mission which resulted in the formation of a French company ; tills 
entered into an agreement with Indo-China for the selection and free dis- 
tribution of silkworm eggs to the natives b^^ means ot subscription. The 
old, spinning mills of RTam-dinh were resumed mud ,the breeding farm of 
Phii-lang-thuoiig, which was managed by M. YiBii., was attached to it. 
The latter came to the conclusion, from the experiments he made, that it 
was better to keep to the improvement of the Annamese breeds and' to teach' 
the natives how to rear the worms. , At the same time reeling basins 
of European pattern were simplified for the natives. These basins, the 
price of which is not above' 12 shiHiiigs, were given free of charge to the 
Annamese; a L>onnese employee of the Agricultural Service, a silk specialist, 
was instructed to teach them the wa\ of using them. ' 

All these efforts are beginning to bear fruit and already the quality 
of the silk exported to the mother country is improving. Indo-China has 
not followed 'the rapid progress of Japan; even Corea and Siam have develo- 
,ped their sericulture. Indo-Chin£i, which has a popularioU' well .adapted to 
this kind of industry and 'which might make use of the scienti-fic results. 
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acquired by the niotlier country, will also see a great increase , in its 
silk production. 

‘Geogmphiciil distribution of scricidture in Indo-China. 

The whole of Indo-CMna raises silk, but the delta districts take the 

lead. 

Tonkifm . — The provinces in %vhich silkworms are reared on a lo.rge 
scale are the following, arranged according to their importance : Nam-dinh, 
Thai-biiib, Bac-iiiiih, Phudien, Phii-lang-thuong, Plmdy, Hung-^-en, Hanoi 
and Soii-tay. l\iulberTies are growm in the alluvial lands, on the 
banks of rivers (Red- river, Song-thai-binh, Song-thuong, etc.). Reeling 
and weaving are practised especially at Ham-dinh and Thai-binh. There 
are at Phu-lieii flotirisliing plantations and important native weaving fac- 
tories (Bo-soii, Kien-aii). 

Annam. ■ — Sericulture is practised in all the provinces, but in the south 
(Khanh-hoa, Ph6-34n) and in the north (Thanh-hoa, Quang-binh) it has 
rather declined ; it lias markedly progressed in the centre in Binh-dinh 
and Otiang-iiaiii. ' At Phu-phong, in the province of Biiih-diuh, there 
is a great industrial spinning and weaidng centre. Silk raising has declined 
in the province of Thua-tliien, the only centres being the hu^^'en of Phit- 
vang and the district of Tliien-mo, which are not very important. 

Cochin-China. — The silk industry is more widely spread but in a more 
backward state than' in Tonking. There are no European factories and the 
attempt made twenty 3- ears ago b^^ commander Colbert de Turois at 
Tan-chati to establish a station for killing the pupae in the cocoons failed. 
There are, however, about 3700 acres of mulbetiy plantations and all the 
silk industry is in the hands of small native growers and is at the same 
level as it was two thousand r^ears ago. There are also some important 
centres of mulberry growing and silkworm rearing in the province of Chau- 
doe, especialh^ in the mountainous district about Thai-son, Tu-te, and Tri- 
ton, where the inhabitants ate chiefly Cambodians. The island of Cti-lao- 
ba and the Malay canton of Chau-giang form ,an important spinning and 
weamng centre. In the province of Eong-xtiy^n, the mulberry belt extends 
from Cu-lao-gieng to the Ongchuong canal, including the village of Long- 
dien and others, as well as some islands round Cti-lao-gieng. The village 
of Cho-tii-chen-sai is the most important centre of this district (and perhaps 
of the whole of Cochin-China), exporting its silks (generally dyed black) 
especiail^^ into the promnces of Can-tho, Rach-gia and Bac-lieu. The pro-, 
viiice of Sadee, formerly renowned for its worked silks called “ hang- 
khdng-tren, ” has to day only La-vung as centre, and tliis is of no great 
importance. Th^’ course of the Mekong has 4 :hen to be followed as far as 
Bentre (Batri and Mocay) before the mulberry is again met' with. A 
kind of taffeta called '' lus which formerly had a certain reputation,' is 
woven there. In the provinces of Bac-lieu, Soc-trang and Tra-vinh all the 
silk industry is in the hands of Cambodians ; the Cambodian centres of Tra- 
kha, Tra-cu (Tra-vinh), Vinh-chau, Vinh-phtioc (Bac-Hett), Eai'-tam, Van- 
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thap, Phuoc-lai and Yen-tap (vSoc-trang) cultivate mulberries, breed worms 
and weave the silk. 

Cambodia . — All the banks oi the Mekong between Tan-chan and Pnom- 
penh are planted with mulberries in the parts that are iniindated every 
year. On the borders of Cociain-China is the silk centre of Banam, in the 
province of Prey-veiig, which has raised worms from the eggs of the Station 
of Takeo (Pnom-penh). 

The Upper Mekong seems to have a certain future before it from the 
sericultiiral point of view ; silk raising is much scattered ; the resources 
of Uaos are imperfectly known, and unfortunately the attempts made in 
Tonking and Cochin-China have not been extended to this locality. 

7' he breeds of silkwonm in Indo-China. 

They are pol3^voltinf, generally with yellow cocoons, exceptionally dirty 
white. It requites 18 to 20 lbs. of fresh cocoons to produce i lb. of raw 
silk reeled after the European fashion . The complet e evolution of the worms 
lasts from 42 to 46 da^^'s: 10 for hatching the eggs, 20 to 30 according to the 
weather for the growth of the worms and from 10 to it for spinning and 
pupation. 

. Annamese breeders distinguish the following four breeds : Biti-bi, 
Bau-dieu, Ken-se and Tam-soc ; their characters however are badly de- 
fined. The writer gives some of them. The Tonking breeds are generally 
of larger size. 

Silkworm reaving. 

The writer studies the native s^^stems in order to draw the attention 
of European breeders who would improve their defective details. 

The breeders themselves attend to the egg-laying ; the unit adopted 
is the cup’’ (the quantity of eggs laid by 4 or 5 fertilized female moths 
put together under a cup). No selection is practised. Native breeders 
generally undertake the raising of a number of worms too great for their 
available space. Their yields are not remarkable, 22 to 28 lbs. of cocoons 
for 100 layings, and often less. 

Incubation does not require any special care. Hibernation is not prac- 
tised. The eggs have only to be protected against red ants. Annamese 
breeders remove the newly hatched w'-orms only in the afternoon or the day 
after the first eggs are hatched, which has the effect of obliging those that 
are hatched first to fast until the late ones come out. The y^oung worms 
are swept off with a feather, many being injured in the process. 

Moulting lasts 24 hours ; the longest of the stages, the last, is of eight' 
days. The food of the worms is frequently very imperfectly chopped 
and may contain fragments of wood which wound many worms. The 
worms are set to spin their cocoons on hurdles which yield up to ri lbs. 
of cocoons each. 

The breeder does not usuafiy spin the silk, but sells his coeoonS'to a 
spinner at current prices minus a rebate' of per ii lbs. in favour of the 
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spinner. When the worms have thriven well and produced cocoons suit- 
able for reproduction they fetch as much as tvvice the price paid for co- 
coons lor spinning. 

The defects of native breeders are the following. They hatch out a 
quantity of eggs much superior to their means (this applies specially to the 
Cochin-CHnese) ; being short of hands they hurry roughly through the 
various operations, causing injury to the worms ; this injury is then attri- 
buted to occult powers, which the breeders seek to appease by superstitions 
practices instead of improving their methods of breeding. The most 
elementary rules of hygiene are unknown ; the diseased worms are thrown 
about anyw^here and become new sources of infection. 

Diseases and enemies of silkworms in Indo-China. — The most ivide- 
spiead diseases are : pebrine, “ grasserie^b flacherie and “ mitscar- 
dine ” ; a fly called '' con-lang ” also causes a good deal of damage. 

Pebrine, called in Toiiking tam-gai causes much less havoc in 
Tiido-China than in France. It is beginning to decrease owing to the 
free distribution of selected eggs ; the sale of unselected eggs should be 
forbidden and more lectures for the natives should be given. 

Flacherie, called ''tam-lung” in Tonking and “ tam-di-duor in 
Cochin-China, appears especially in the kvSt stages. 

Some worms cannot digest their food and die without exhaling the 
characteristic odour of flachene ; under the microscope they show bacilli 
in moniliform. strings. 

Another disease, called ‘'atam-kuong '' in Tonking, causes the worm to 
stretch out, and the third to the sixth ring to blacken ; the last rings become 
transparent ; the worm then dies and exhales a fetid odour, 

Grasserie appears under various aspects, according to which it bears 
various names ; it is especially frequent in moist and storrn\- weather. It 
causes much havoc and often destroys whole batches of worms. 

Mmcardme is rather rare in Indo-China and is not much dreaded by 
native breeders. 

'The red disease is not very serious; it attacks the moths, \vbicli 
die after having laid a limited number of eggs. 

The.flj '' con-lang ” deposits its eggs on the worms and secretes at the 
same time a corrosive liquid which attacks the skin and makes an open- 
ing ill it, through w^hidi the egg penetrates into the worm where the larva 
feeds on the tissues of its host, reducing them to pulp ; one 'worm can carry 
as many as 6 or 7 larvae. When the latter are fully developed they issue 
from the body of the worm b}’' a large opening and enter into the crevices 
of the floor, where they pupate. The pupa is at iirst light brown, then 
black and it develops in about 12 days. In order to guard against this 
insect, breeders protect the worms duning the first stages by a mosquito 
curtain. In Tonking the windows are closed by a fine bamboo network/ 
This fly is in its turn parasitized by Encyrtm serivopJdlus (Hyinenoptera), 
the study of which' has beer? the object of a communication to the Academie 
des Sciences of Paris. 
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Anotlier fly, called rai di’\ which resemlles a wasp, attacks the 
worms when placed on the hurdles to spin their cocoons ; its sting is instan- 
taiieoiisiy fatal, but the damage it does is insignificant . 

The bilk ind'iistf'v. 

Though the industry is established throughout the country it is still 
in a very backward condition. Spinning in the European fashion is not 
practised by the natives ; there are in Indo-China onh three filatures, two 
belonging to Frenchmen at Nam-»dinh (Tonking) and at Phuphong (Aniiaiii); 
the third at Thai-binh (Tonking) belongs to a native company . AH three 
possess improved plant. 

The Annamese systems of spinning produce a raw silk unacceptable 
on European markets. 

The unit of cocoons in the filature is the can '' of ii lbs.; the unit 
of weight for the cocoon trade in Tonking is a bundle of 600 sapeks"' 
(*' quaii-tien weighing 3.25 lbs., but considered in the French trade 
as 3.3 lbs. The unit for raw silk in skeins is 10 taels, or 9.25 lbs. 

The thread of the cocoon that is formed in damp weather often breaks 
on spinning ; it yields a fluffy silk of inferior quality and is used to adulte- 
rate spun silk for export. 

The floss is sold to the Chinese, who export it to Cholon, whence it ap- 
pears a certain quantity is sent to France to the silk by-product factories. 
It is estimated that in Indo-China the floss pays the labour and the ffring 
in the spinning mills. 

The raw silk obtained in Cochin-China is useless in Europe; the to-lua ’ ' 
or first quality is utilized by the local looms, while the to-be ” qualit}" is 
exported by the Malays to Bangkok. 

Annam silk is exported to Hongkong and Singapore. Tonking silk, 
which has improved thanks to the combined efforts of the Administration 
and of the ISfam-dinh mills, finds its way in increasing quantities to Fiance, 
but four-fifths of it still goes to Hongkong. 

The native production is very low and is not sufficient for present 
demands ; consequently it does not seek other outlets. Neverthless the' 
efforts made by the neighbouriig countries, especially Siam, the Philip- 
pines and Corea, to extend their production, render considerable efforts in 
the same direction necessary on the part of Indo-China. But there are 
still great obstacles to be overcome : i) the lack of a technical direction 
sufficiently endowed by the administration ; 2) the want of European fac- 
tories in Cochin-China and in Cambodia ; 3) the ignorance of the natives in 
general and especially of the spinners, and their lack of initiative ; 4) the 
want of capital, interest on which is almost always 50 per cent, and 
upwards, often reaching 100 per cent. 

The first steps towards progress must be made by the administrative 
authorities. The following would be useful measures : 

I. Promoting in Cochin-China and in Cambodia the formation of 
native societies for reeling silk, under the technical direction of ; French 
officials. Such societies have, given excellent results in TonMiag. , 
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2. Pro\idi'ng tlie natives with improved spinning apparatus, as lias 
alread}^ been done in Tonking, and granting prizes either to the spinners or 
to the exporters according to experience. 

3. Teaching the Annamese to reel oh a fixed number of threads 
with knoll ed ends, replacing bamboo reels by alnmininm ones, increasing 
the twist and adjusting better the motion of the combs. A great deal of 
tact and a full knowledge of the industry are necessar3^ in the officials who 
are to induce the natives to adopt these measures, ivhicb would considerably^ 
increase the value of Indo-Chinese silks even on Asiatic markets and pro- 
cure profitable sales for raw silks. 

The awarding of prizes in money and honours by’' the Govern- 
ment. 

Native weaving. — Silk is woven everywhere in Indo-CMna, but the 
processes are not equally developed in all centres; Tonkiiig and Annam are 
more advanced than kower Cochin-China. 

In Tonking weaving is especially prosperous in the provinces of Nam- 
dinh, Thai-binh and Enen-an. D6-son is renowned for its silks, a kind 
of taffeta called “lua’*; in the proffince of Ha-dong the village of Ta-cais 
distinguished for its gauze called ** the La-ca’b With the exception of 
the gauzes, taffetas, serges and satins which compete wdth the same Chinese 
woven goods, the natives turn to China for their finest garments. Of all 
Indo-Chinese countries, Cochin-China is the one which consumes *the 
greatest quantity of Chinese silks. 

In Annam, fine satins, gauzes and crapes are woven at Binh-dinh. 
The importation into France of Binh-dinh crapes continues to increase. 

In Cochin-China weaving is limited to plain silks and some taffetas 
with very small patterns. The most important looms of Cochin-China 
and Cambodia are those of the orphanage of Cu-lao-gieng’ managed by the 
Sisters of the Apostolic ^fission : here taffetas are made with patterns of 
Cambodian or Siamese .styde, 28 and 32 inches wide, as well as crapes 
(foulards and shawls) \vith French hand embroidery , Tissues of the same 
kind are manufactured by the Malay cantons of Xoin-cha-va (or Xom-cliaii- 
giang) over against Chau-doc. The same Malays excel in the manufacture 
of sampots” called “ chang hung ” (a special kind of taffeta). 


Indo-Chinese mulhevries : their diseases and pesh. 

The mulberry cultivated in Indo-China is the white mulberry. There 
are many varieties of it, which have not y^et been studied from the botanical 
or the nutritive point of view. The native varieties may be reduced To 
four : dau-taii with leaves cordate, thin, entire or lightly^ serrate ; “ ddtt- 
phung'b with trifid leaves ; “ ddu-se'b small cordate leaves ; '' diu-thfi- 
diil' (papaw mniberry), mtk leaves deeply divided, somewhat like those 
of the papaw. 

Enemies, — In the mountainous region of Chan-doc, where the mulber- 
ries are grown as standards, occurs a longicorn beetle, the larva of which 
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bores boles in the trunk ; tMs insect lias no special name among the Annani- 
ese ; tke perfect insect gnaws rings in the bark of the branches. 

The writer found in 1908 in the province of Ben-co some mnlberries 
suffering from the attacks of an aphis lodged in the underground parts of 
the tree between the bark and the wood ; the bark dries and falls off 
the parts attacked. 

jTermites cause serious damage to the mulberries planted on the dunes, 
called giong ’h 

The mulberries on the banks of the Mekong at Tan-chau are attacked 
every year in the dry season by a fungoid disease which curls up the leaves 
and dries them, rendering them useless. The trunks of the trees attacked 
show swellings and become brittle. The natives do not do anything to 
combat the disease, which disappears as soon as the rains come. 

840 -• Fraudulent Introduction of Dead lobsters in the Parcels sent to MarM 
by Certain Breeders. — Jugeat in VEy^Um de la mande el du hit, Year S, No. 7, 
pp. 34 I- 343 - Paris, July 10, 2914. 

The wholesale death of lobsters caused in the breeding basins by the 
variation in the salt content of the water due to accidental infiltration of 
freshwater, causes considerable losses to the breediers, a certain number" 
of whom do not hesitate to mix these dead lobsters with the live ones in the 
parcels they send to market, especially to Paris, where the writer on one 
occasion seized no less than 295 lbs, of them. The fiesh of these animals 
is of a very inferior quality; it is lean, dry, friable and tasteless; it turns 
to pulp on being cooked and putrefies rapiliiy. It is therefore important 
to recognize such lobsters at once. Their characters are as follows ; 

1. External characUrs. — The muscles are completely relaxed, the 
membranes of the articulations are thick, dull and whitish (instead of being 
thin, shiny and transparent) and turn black in a few hours. 

2. Internal characters, — The tissues are soft and swollen with wa- 
ter; if a membrane be cut, water flows from the aperture, which never occurs 
when the animal is taken alive from the breeding basin. 


FARM ENGINEERING. 

841' - Trial of Machine Ploughing In Rice Fields. — Tarchetti, a,, in iiGmmie 

M RisicoUufa, Year IV, Nos. 5, 7 and 8, pp, 65-80, 103-107 and 132-128. VercoHi, 
jyCarch 15, April 13 and 30, 2914.* 

The Italian Experiment Station for Rice Growing at Vercelli organized 
a trial of machine ploughing in ricefields which took place on March 30, 1914, 
at Sig. Eusebio Saviolo's estate at Sali Vercellese, near Vercelli. Upwards 
of 64 acres of land were placed at the disposal of the Committee ; the fields 
, were very uniform and large, so that the average length of the furrows 
was about 1000 feet, and, the plot assigned to each machine about 7 % acres. 

The ■ following eight machines were adimitted to the competition 4 
; A . Motor-hauled ploughs , ' ' BAkoNCEtm, of Ravenna, Italy ; ' 

; xi'.Goggia, of 'Tortona, Italy.;’ ' ' 
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B. Self-contained motor plonglis Pavssi Tot^otoi, of Milan, Italy ; Stock, 

of Berlin, Prussia. 

C„ Cable-liaiiled ploughs Casaij, of Suzzara, Italy ; Santachiara, 

of Reggio Emilia, Italy; Viouati-Te- 
SCARA, of Ariano Polesine, Italy. 

D, Rot-ary digger V. Mkyenbtjrg, of Bale, Switzerland. 

1. BaroncelU's motor. — 24 HP. (effective), 800 revolutions per 
minute, total •weight 3960 lbs. — Has been somewhat modified to meet 
the special requirements of rice fields; the diameters of the wheels have been 
increased, as well as the breadth of their tyres. 

2. Ferreiii-Goggi motor. — 24 to 30 effective H P., 5^0 revolutions 
per minute, total weight 9 900 lbs. — Its wheels are on the Ecfebvre or 
Holt Caterpillar system ; that is they run on an endless chain of steel plates, , 

3. Puvesi and Tolotti's moto-aratrice” or self-contained plough. — 
16 to 20 effective H P., 700 to 800 revolutions per minute, total weight 
4180 lbs. — In this machine. the steering wheel has been enlarged and all 
the tjxes have been widened. 

4. Stocke's motor plough. — 42 to 50 HP, 700 revolutions, total weight 
II 000 lbs. — This machine has also been soniewdiat modified in view of 
the special w^ork before it. 

The three cable-hauled machines (5, 6 and 7) are all on Howard's, 
single-engine system, with a separate windlass bearing two drums and a, 
cable running round the field , though they differ in the construction of the 
windlasses and in .other particulars. 

5. Casali^s apparattis was presented with a 13 effective HP, heavy 
oil motor, built by the INTational Gas Engine Co. (Ashton) ; the two -wheeled 
windlass truck, with' 1600 to 2000 feet of wire cable, weighs 3 550 lbs. 

6. SmtiacMara^ s windlass ivas presented with a Garret 12 effective 
HP steam engine ; it is mounted on a four-wheeled truck and weighs, 
with 1600 feet of wire cable, 3960 lbs. 

7. Violaii-Tescara's outfit was entered with two different motors : 
one is a heavy oil Mietz and Weiss 25 effective HP motor, and the other, 
an electric three-phase motor of the same horse-power. 

8. Meyenhwg' s rotary digger. — 25 effective HP, 1000 revolutions 
per minute ; the drum bearing the diggers makes 180 revolutions pet 
minute. Its total weight is 4400 lbs. and its breadth of work 6 % feet. 

Of the above outfits, bfos. 3, 4 and 8 require only one man to work 
them, while Hos. i and 2 require two men and Nos. 6 and 7 require four. 

AE the machines entered finished off the work allotted to them, except 
the electric motor of No. 7, which did not arrive in time for the trial of 
March 30. 

The points given by each of the 19 judges were 70, distributed as. follows: 

20 for quality of the work done 
20 0 cost, 

10 » e«se and safety of handling and transpoit'ng 

10 » regularity of work of motor «and shitableness to other purposes 

10 » construction and solidity. 
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The following were the awards : 


Group of cabie-haiued outfits: 


Casali . . . . . 
Violati-Tesca-ra 
Santachiajra . . 


I 222 points 
I 215 a 
I 102 


Group of direct-traction oiiifiis : 

Baroncelli I 170 points 

Stock i 108 » 

Pavesi-Tolotti 1051 » 

Ferretti-Goggi 960 » 

842 - Experience with Motor Ploii hs in the Cultivation of Moor Soli. — Pro- 

tokoll der 72 Sitztmg der Central’-Moor-Coinmissionvomis-iy Dezember 
-}- 21 figs. Berlin. 

In the 72nd sitting of the Central Moor Commission, four members, 
Br. Ramm, Herr Volckmann of Kienberg, Herr Schmig of Etzin and 
Prof. Falke of I/eipzig, reported upon their practical experience with motor 
ploughs. The earliest experiments were those begun in 1907 at Wies- 
moor ; electric machines were used, as the steam ploughs then existing 
seemed too heavy. The division of the land to be worked into fields is 
shown in the accompanying figure. The arrangement of the electric line 
at right angles to the roads requires long cables, but on the other hand 
it saves expense on the permanent lines and on the roads. When each 
machine is provided with 2300 feet of cable, cross-roads are required only 
ever},?' 4 600 feet. With steam ploughing the arrangement is the same 
except that the cross roads with power lines are not necessary. 

After several trials, satisfactory results have been obtained. Plough- 
ing by electricity costs from ^ s 11 d to6s8e^ per acre ; a steam engine 
propelling itself along the moor roads and burning peat costs 5^7 ^2 ^ 
to 6 s 2 d per acre. The lower figtires represent the cost with favourable 
weather and with a long duration of work. 

Thanks to the experience gained the windlass (anchor) trucks were 
constructed in such a way that they did not require a road to be made for 
ttem. In order to prevent their being dragged sidewa^^s by the powerful 
strains put u|)on them they are fitted with large hook-like attachments 
wliich press against the side of the ditch on the edge of the field and slide 
along it like a sledge when the truck moves forward. 

As regards the ploughshare, experiments are now being made in order 
to ascertain whether a share which turns the furrow-sHce completely over 
(which has been found suitable in fens) is advisable for these moors. 

Experiments with cable-hauled disk-harrows have been successful 
and those with rollers' also. For roller uwk, with the^ exception of that 
on the rough ploughed land, motor rollers are nowAsed and have proved 
successful. They can be made heavier at will and are so arranged that 
,they can ^ haul a manure; spreader at the same time. , 
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At Kienberg a two-engine Ergomobii plotigli and a rotary digger have 
given good results. 

x\t Etzin a two-engine benzine motor outfit has proved very suitable 
for deep soft moor soil. The 24 HP motors ploughed 0.62 acre per work- 
ing hour. On dry hard soil, however, the motors are not powerful enough ; 
ther^ should be at least 30 HP. 

At Hartenholm the motor plough has been successful on waste land 
that had been once broken up, but it is not yet known how it would behave 
on the rough virgin moor. 

On the whole the reports show that the efforts for the construction 
of motor ploughs suitable for moors have 3delded good results. 

843 - A Mew Esiceator for Paddy. — tarchett i., a., in ii Giomau a Rmcoitum, 

Year IV, No. 6, pp. S8-90. V..rceili, March 30, 1914. 

A new type of portable paddy esiccator has been designed and built 
by Geminardi, Guidetti & Co., mechanical engineers, of Vercelli, Italy. 
A side view of the machine, which is simple and strong, is shown in fig. i, 
and part of its longitudinal section in. fig. 2. 

The paddy is fed from the top into a series of vertical parallel chambers 
about 2 inches wide and separated from each other by air spaces, A, B, 
of the same width. The hot air from the generator first enters into the 
spaces A; as these are closed at the top it is forced to pass through the rice 
into the spaces B, whence it escapes into the atmosphere. The tempera- 
ture of the air is regulated by suitable slides in the hot air generator and 
in the fan. 

The dried paddy issues through a slot in the bottom of the vertical 
chambers and fails onto the horizontal plane, CCC, which moves forwards 
and backwards by means of an excentric and connecting rod, and thence 
onto a canvas carrier which delivers H at one extremity of the machine. 

The amount of rice passed through the esiccator is regulated by chan- 
ging the speed of the excentric and by raising or lowering the plane C by 
means of the screws in G. 

-The vertical chambers in wh^ch the rice is dried are formed by light 
iron frames on which wire netting is stretched and which slide easil3‘ into 
grooves in the framework of the esiccator. 

The machine can hold about 112 cwt. of paddy. 


844 - Artificial Hay- Drying. — The Country Gentl&fmn,Yol.h'^^TS,tT^o. 32, p. X033. 

Ph lad' Iphia, M;iy 30, 1914. 

In many 'Countries a great deal of hay is more or less spoiled or even 
completely lost every year by the heavy dews and rains of the haying 
season. 

d 'Several years, ago T. P. Russell, a Southern Missouri farmer, mote 
to the United States Department of Agriculture to ask whether the ' artifi- 
cialcuringofhay wasnot aneconomicpossibility. The office of Farm-Ma- 
nagement began to investigate the question ,at his farm from 1907 '' tO' 1913 
and now the, problem has been solved. 
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Hay- CEB be cured at a profit, be it green, lialf cured or soaked witli 
raiti-or dew. Fres1al3’’ cut grass covered witk dew or rain and containir.g 
70 to 80 per cent, of moisture can be cured in 20 to 40 minutes into bay 
containing 10 per cent, of moisture and this hay can be baled immediately 
on leaving the kiln and will keep indefinitely. 

The above-mentioned office has erected an experimental plant for the 
curing of hay; it is practical! j’’ a barn heated by a steam boiler. At one end of 
the barn is a feeder chute into wdiichthe green or wet hay is fed as it comes 
from the fields. As it enters the chute it is caught on slowly moving belts 
which carry it round and round the heated interior of the bam, fi.nally bring- 
ing it out at the other end cured and ready for baling or for storing loose. 

The existing plant is worked at a steam gauge pressure of 80 or 90 lbs., 
wffiich gives a maximum temperature of 260^ F. {126 '^C.) at the bottom of 
the drier, and 223^ F. (106 ) at the top. 

The ha}?” it turns out is superior in colour to fi^ld-cured hay and has 
a' very sw^eet aroma, and in 'repeated tests the animals before which both 
kinds of hay wrere placed ate the former first and often refused the latter. 

Anafysis shows that the drier-cured hay differs little from the uncured 
grass and is superior to field-cured hay. The protein content, on a water- 
free basis, is 19.15 for uncured grass, 18.70 for drier-cured hay and 13.71 
for field-cured hay. This difference is partly due to larger leaf content. 

Mr. Me Cliire, the official of the Farm Management Office, gives the 
following estimate for a hay- drying plant capable of turning out i % tons 
or more cured hay per hour : 


Exaivatioii . $ 104.00 

Kiln sup.:rntructT2rr, walls, roof, settings for conveyors, etc. . $ 2 160.92 

X.soors, h'’nges, gu'-^ie plates $ '-^33.7.0 

Eagiiie slied $ 300.00 

Painting and glazing $ 281.20 

Conv.'j:yots, dri\-e, fans, turbine, elevator, regulator, castings 

boiler and other machinery $ ,10422.08 

Cantingenc'es $ 2 500,00 

Total ... $ 16001.95 


Of course no farmer of ordinary means can afford to invest such a 
sum, but large owmers and cooperative associations could easily do so, 
As for the cost of artificially curing hay, at the experimental plant 
ill S. Missouri it was found that a ton of cured hay required 1.3 tons of 
coal. According to other experiments, however, it is asserted that in a 
1500 -ton drier the fuel requirements would be reduced to 0.6 ton of coal 
to one of cured hay. The total cost is given in table I. 

Considering the advantage of assuring the regular output of crops 
regardless of w^eather, and the increased nutritive value of the hay pro- 
duced by artificial means, it is safe to say that though artificial curing will 
not take the place of sun or field drying where and when good haying wea- 
ther prevails, it wffi enable the grower so to cure ' his entire crop that it 
will all grade as choice ” and thus command the highest prices.' 
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Tabee I. — Cost of aflificial hay drying. 


When a ton of coal costs 




2.50 1 

3.50 ' 

4.50 

Fue! cost basea on 0.6 ton of coal per 

ton of emted j 


I i 


hay 

s j 

1.50 ' 

2.10 

2.70 

Total labour, interest, maintenance, etc. 


2.97 i 

2.97 1 

c ,97 

Total cost of curing from standing grass 

1 

to baled hey 




In barn 

s ^ 

4.47 

1 5.07 ! 

5-67 

Less cost of curing one ton in field . . 

s 

2.60 

1 2.60 

2.60 


$ 

1.87 

1 2-47 

1 

3.07 


Besides the above investigations, the Office of Farm Management 
has examined the possibilities of a plant operated by direct heat. The 
drier consists of a sheet-iron box, 6 by 3 by 3 feet, equipped with a sliding 
pipe containing damper and thermometer connecting this firebox to the 
firebox of an ordinary steam boiler. It was fitted with woven wire trays 
for holding hay and a fan. 

With this equipment the drier conld be operated up to 700^^ F. (370^ C.), 
and with an air circulation through the drier up to 4 500 feet a minute. 
Table II gives the results of experiments with this direct heat drier. 


Table II. 


Velocity 

of fan discharge 

Temperature 

Time required 

to cure 

Protein 

Front (x) 

Rear (i) 

ft 

deg. F. 

deg. F. 

minutes 

per cent. 

3 600 

600 

250 

8 

28.81 

4 200 

640 

260 

5 

17.62 

900 

450 

220 

15 

^7-50 

650 

400 

200 

15 

19.50 

800 

400 

250 

^5 

18.69 

800 

350 

225 

20 

17.61 

4 200 

600 

415 

15 

24.69 

2800 

320 

200 

lo 

19.75 

I 400 

320 

215 

j ■ 20 

20.38 ^ 

Cured in sun at ordinary teinperaiure (2) . » . . . 


21.31 


(t) ** Front ** wliere the hot air first comes into contact with the hay ; Rear ** where the air haa 
passed throuijh the hay and is re.xdy to be discharged from toe drier by the fan. 

(2) This sample wis caref-itly cared withaat the Ijiss of any leaves and therefore Aoes hot tnily 
.te^jresent ordinary field-cured hay. 
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845 Statistieal Hesearel on Farm Produce. — Marenghij Ernesto. ’Extract from 
tile ** Giornaie de:ii Economisii e Rivista di Statistics Part I5 pp. 1-31 + 2 tables. 
— Athenemn. Pome, 1914 , 

As an introduction to Ms research, the writer draws up the following 
scheme of farm produce : 


cultivated 

plants 


industries 

I. — The prodttce of cuotvated plants. 

A: The group of statical annual produce. — To this belongs the yield 
of herbaceous crops, as well as that of ’woody plants submitted to yearly 
cultivation, that is subdivided into as many groups of the same age as there 
are years in the whole cycle of production. 

This produce is statical on condition that the systems of cropping do 
not vary. The relative succession of these products may acquire increas- 
ing dynamical character only if the systems of cropping improve or deterio- 
rate, or if new, enemies or modifications of physical environment appear ; but' 
apart from these factors, the annual range of these products represented 
by a Cartesian diagram gives rise to a broken line, the general trend of which 
is parallel to the axis of the abscissae. The phenomenon of production of 
these crops belongs therefore to the group of those which are expressed 
quanthativelj^ with sufficient approximation by the arithmetical means 
of a sufficient number of cases. In practice it is suggested to extend the 
same observation to a period of 10 to 12 years, which, is justified also by 
theory. The writer, how^ever, observes that in periods of' very rapid intensifi- 
cation of agricultural production it is well to restrict oneself to the compa- 
rison of a still more limited number of terms, because to every successive 
stage of progress for a given crop a different mrmal production corresponds. 
The idea of normal production is nothing absolute in itself, as it can only 
refer to sharply defined conditions of cropping, case by case. 

B : Group oi yearly dynamical produce. — To this belongs the produce 
of ordinary woody plants not subjected to yearly management. This pro- 
duce varies from time to . time, not only through accidental causes like 
the statical, but 'also as a function of the age of the plantations, giving 
rise to very characteristic djmamical chronological series which serve for 
the construction of the law of production concerned. The mrmal curve 
of production of woody plants varies from case to case as e function of 
many factors: species of trees, system of management etc. One of 'the'' 


Produce of 


/ statical 
anauai < 

/ dynamical 

lastmg f statical 
f more Iban 
oneyiar j dynamical 
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ftindaiiiental aims of economic statistics is that of investigating these 
curves by suitably applied methodical observation. 

With this object the writer proposes to replace obsermiions in time which 
require long periods of time, by observations in space, by recording the ac- 
tual yields of woody plants in similar regions, separately for the plants 
of each age. 

When this observation has been continued for a certain iiiitnber of 
years, for instance 10 or 12, there will be sufficient material to determine 
the normal curr^e of production, assuming as the normal produce of the ■?# 
year of age the average of the produce ascertained on trees of that age 
during the various years of observation. The series of the normal yields 
thus obtained is the numerical expression of the normal curve which is 
sought. 

The writer notes that by the same process, in the short space of one 
year the data sufficient to draw a gross curve of coexistent yield may be col- 
lected, and that this may lead to the normal curve when the ratio between 
the actual unit yield of the year under observation and the average of the 
region under investigation is known. Thus, representing the equation of 
the gross curve by 

y = / {«) 

the normal one will be : 

y=Ki{x). 

in which K is the ratio defined above. The writer obtains similar results 
(on the hypothesis that the methods of management do not vary sensibly) 
with the data of a gross series of successive yields^ the perfecting of which 
may be obtained by arithmetical, algebraical or graphical means. The 
first is the simplest of all : it consists in substituting for every term of the 
series the arithmetical means of the three, five, seven, etc., terms of wffiich 
it is the middle one (Wittstein's method). The algebraical process consists 
essentially in replacing the gross curve by a simpler one which it is as- 
smned corresponds to the real' law of the phenomena. The problem is 
solved by causing a curve of a certain order to pass through certain points 
under determined conditions according to the method of interpolations. 
The geometrical or graphical method consists in representing the gross 
series by a Cartesian diagram and in interpolating in it a curve which 
approaches the same series and then determining according to scale the 
values of the ordinates corresponding to the theoretical curve. 

The, writer then discusses the fragmentary series and the process of 
interpolation based on the hypothesis, which, corresponds with sufficient 
approximation to reality, that the, yield of woody plants varies approxi- 
mately according to geometric progression provided., the intervals consi- 
dered be not too long and the accidental oscillations be neglected. 

, . ' This process of interpolation finds its analytical expression .'in the fol- 

lowing formula, which allows the missing data of' the' series 'to 'be inter- 
polated : 

y ^ K a " 
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ill whicli ; 

3/ = average yield of the plant at the age of a + 

Ka = average 3deld of the plant at the age of a. 

P = constant ratio of variation 

% = independent variable quantity which gives the age of the 

plant in any year of the inten^al considered, supposed to be of n years. 

It follows that setting fox yield at the end of the same, the 
equation 

K a p 

is obtained, from which the following results : 


n — I 



This process of interpolation thus consists in the analytical representa- 
tion of the production of woody plants bearing annual produce, not by means 
of a single curve (in which case the approximation would be too wide), 
but with several and successive branches of cun^'es connected with each other. 
These may be considered as the expression of as many empirical laws of 
the phenomenon that is investigated, each of them being, with '^sufficient 
approximation, with certain limits of age of the same plants. 

The exactness and the value of the process of interpolation may be 
experimentally checked when suitable statistical data are available. 

The writer notes in this connection the low trustworthiness of the sta- 
tistical data existing as to the curves of production of woody plants bearing 
yearly produce, and the necessity of systematic observations of the same 
in order to collect valuable material for the solution of the most varied eco- 
nomic problems. 

C : The group of polyannual produce, — To this belongs the principal 
production of woods not under regular rotation. These woods are either 
high forest, in which case the cycle of the formation of the product coincides 
with that of the plant, or they are coppice, and then it is a submultiple of 
the latter. The distinction is of a certain importance for these statistical 
researches, since high forest gives rise to a chronological series of statistical 
pfoiiice, wffiilst coppices — at least in some cases — gives rise to dynamic 
series. .. . 

The data that are necessary and sufficient to individualise the funda** 
mental production of woods are two : the physical quantity (discriminated 
if necessary in selected groups or otherwise) and the extent of the correspond- 
ing cycles of elaboration, which are not fixed as they are for the annual pro- 
ducts, but ate susceptible of being varied within certain limits with the ob- 
ject of realizing a maximum profit, other conditions being equal. ' Thus the 
curve of the increment of wood in forest plants is characterized by the pro- 
gressive decrease of the rate of increment ; during this progressive dimi- 
nution the limit of profitableness is reached when the rate of wood 'incre- 
ment expressed in money coincides with the rate of interest. 
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D: The indices of variability of crops and the ways of determining them. 
A crop, other conditions being equal, presents less risk the steadier its pro- 
ductivity, which is expressed by suitable figures called indices of variability. 
One of the indices most frequently used for statistical series is obtained 
by dividing the square of the mean deviation of the mean of the fields 
during the various years of observation from the arithmetical mean of the 
whole period by this latter mean. 

The writer notes that these indices of variability are not liable to gene- 
ralization but are strict!}^ connected to the special conditions of environ- 
ment and proves by means of suitable examples that the range of the yield 
of the same crop varies within very wdde limits from one locality to another 
as a function of many circumstances. 

II. The products of ag-ricultural industries which result in a 

MORE OR LESS ELABORATE TRANSFORMATION OF CROPS. 

The ratio (at least approximately) between them is constant in some 
cases and variahlemQth.tTS, It is constant, for instance, in the transformation 
of grapes, olives etc., but variable in that of forage crops. The statistical 
investigations to be carried out in the first case are not many, it being 
enough to determine the coefficient oi yield per unit. If this ratio is va- 
riable the law of variation has to be sought according to the systems of 
methodological statistics. 

The writer restricts himself to a consideration of the production of 
milk and of meat. 

The production of milk varies — for every individual kind of cow — 
according to many factors : breed, age, diet, stage of lactation, etc. 
In order to get the principal characters of the process, a sufficient number 
of animals have to be subjected to experiment and they have to be 
grouped according to age, diet, or other factor, in agreement with 
the problem to be solved. Supposing the factor considered be age, the 
ayerage individual yield of the animals under observation will have to 
be determined for each class of age. The series of average yields obtain- 
ed will give the curve of the facts as functions of the age ; this can be 
further simplified by transforming the individual terms in index numbers, 
that is by making the first term equal to lOO or 1000 and reducing the others 
in proportion. 

The writer reports some data collected on a group of Simmental cows and 
notes that the general trend of the curve of the annual individual mean 
shows certain analogy to what is observed in the production of woody 
plants bearing fruit yearly. 

The writer examines similarly the influence of the time that has elapsed 
from the beginning of the lactation on the yield of milk, and from the in- 
dividual chronological series obtained from a Swiss cow belonging to the 
Perugia Agricultural Institute he finds the corresponding normal cur\^e 
by means of a suitable process of • equalizing. The production of ,milk 
in the months following' calving diminishes very nearly in gmmetrical 
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proportion and consequently the normal curves may be represented ana- 
lytically b37 functions of the t5^pe of: 

, X — I 

y pi p 

in which 

y = milk yield of any month x. 

pj = milk yield of the first month after the birth of the calf, 
p = a constant ratio to be determineed either by the method of the 
least squares or, simpler still and with sufficient approximation, by taking 
the average of the actual ratios which are obtained by dividing every term 
by the one which precedes it. 

In a special table the writer compares the actual series of a group of 
Swiss cows with the theoretical series and notes that the agreement bet- 
ween the two is more than satisfactory. Even on the hypothesis that the ac- 
tual series should present some gaps, the ratio p of variations could be equally 
determiiied (though less exactly) and the analytical formula could be found, 
and it w’-otild among other things allow the whole series to be reconstructed 
and the total corresponding yearly production to be determined., 

Submitting to a similar process some data relating to the production 
of flesh, the writer notes that the series of the increments of weight per 
unit in young and in adult animals in course of being fattened gives rise to^ 
a' descending curve which turns its convexity to the axis of , abscissae and 
which may be represented — as in the case of milk yield — by an equation 
of the t5rpe of: 

y^Pf/ 

The development of animals by weight follow’'s the economic law of 
increasing production. A gradually diminishing increment by weight corres- 
pcmds to an increasing consumption of fodder. Admitting as a fairly pro- 
bable hypothesis that the rations of animals are homogeneous for every 
group and directly proportional to their weight, the writer infers that the 
above equation represents also the action of the said law as regards the 
production ,of .flesh , 

S46 - The Posltlcm of Ion-Breeding Baity Farms to Modern Agriculture. — 
Bbi:‘^kmaxn, Theodor, in Fuhhngs LandwiftschapUche Zeiiangf Year 63, Paxt 13, 
pp. 433-449. SliiUgart, July i, 1914. 

The subject of dairy farms which do not breed' their cows, especially 
in their importance from the point of view of soci al economy, is much 
discussed at present. The writer studies the problem exclusively from\ 
the point of view of rural economy and proposes to answer the two follow- ^ 
mg questions : 

r. Is it justifiable from the economic point of view to keep dairy cows 
without breeding them, and ^ if so under what general conditions is this to 
be' preferred to dairy fanning with breeding ? 

2, What are the effects of the present changes in the conditions of ' 
the industry and of agricultural production upon the profitableness of the ' 
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two rival systems ? Do they affect both systems equally or do they 
favour one more than the other ? 

I. — Both systems are intended to utilize to the utmost the fodder 
produced on the farm itself, and this especially by transforming it into milk. 
The non-breeding dairy farm can, with the same quantity of fodder, produce 
much larger quantities of milk than the breeding dairy farm, because 
the former keeps only milk-producing animals ; further it possesses nnother 
advantage from the point of view of the utilization of milk in that while 
in the breeding farm a part of the milk produced is consumed by the calves, 
the other type can utilize at will all the milk that it produces and may 
besides regulate its production to suit the demands of the best possible 
utilization. These advantages ensure the non-breeding dairy farm gross 
returns in money w^hich are fairly high in comparison to the quantity of 
fodder to be utilized. This, however, cannot be obtained without a relat- 
ively high cost of production, caused especially by the loss, which in general 
is considerable, entailed by the purchase and sale of cows, by the necessarily 
intensive feeding and great consumption of concentrated foods, by the 
relatively high price of labour and by the considerable risk attendant, upon 
the continual purchase of strange cows. 

From these considerations it is e\ddent that the conditions which jus- 
tify the existence of non-breeding dairy farms are present when it is possible 
to utilize the large quantities of milk produced in the farm in such a way 
that the receipts balance the high cost of production. If the price of the 
milk increases gradually, a point must be reached at which the advantages 
given by the high gross yield are superior to the disadvantages caused by 
the high cost, of production. This is clearly showm by Table I (i), in 
which the yield in milk and the gross returns in cash for the different prices 
of milk have been calculated, then the cost of keeping the cattle, that of 
the concentrated foods and lastb^ the difference between gross returns 
and outlay, that is the net returns obtained by utilizing the fodder at 
the different prices of milk, referring all the figures to 100 kilos (22a lbs.) 
of starch value of the fodder produced in the farm itself. These calcula- 
tions have been made for three different groups of farms : i) dairy farms 
which do not breed their cows ; 2) dair37' farms which breed a part of their 
young stock ; 3) dairy farms which breed all their stock. 

The division of labour which exists tin .let these two systems of dairy 
farmmg is thus perfectly justified as an economic necessity, as a conse- 
quence of the variations, from one farm to another, of the net returns 
obtained by the utilization of milk. After all the problem of the non- 
breeding dairy farm is only a question of the price of milk. Nevertheless 
the conclusion cannot be drawn’ that a limit ' of fixed profitableness, true 
mnder all conditions, can be. established between the two systems; on the 
contrary, the deciding limit in the price of 'milk must be determined sepa- 
rately in each case, as it depends upon the special conditions of each farm : 

, (i) THs table is taken from Funk: Die landwinscbaftlkkcn Betrifbsvctkaitii'sse dcr 
'tmuerlickeii M'ilckwlrtsckaften im Havelland- — Arhetten der D. L. Fart,i6a*,, 
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Table I. — loo kg, (220 lh&) of starch value of ike t, 


IlNuraberii 

ii . r 


j. 

Supply 


Gross receipts in cash when the price of milk 
per gallori is; 


! 

1 

i 

1 

Gallons 

iarms il 

! 

6.44 

d 

74S 

d 

8.56 

d 

9.60 

i 

10.72 

In dairy farms wliicli do not 

!' 

s d 

s d 

s d 

s d 

f d 

breed 

23 

ll 50.25 

26 9^.4 

31 34,4 

35 9 

40 2 3/^ 

CO 

Tf 

In mixed dairy farms, . . . 

j 

1 21 

;i 45-50 

24 4 

28 4 

3^ 5 V2 

36 6 

40 6 “/4 

In breeding dairy farms, , . j 

^3 

i; 34-75 

ij 

1 2 

22 45;* 

25 6 3/4 

28 9 

31 II V2 


its size, tlie quality and quantity of the fodder to be utilized, the require- 
ments as to the production of farmyard manure, the professional , 

capacity of the farmer and the amount of his capital. In general it may 
be said that thC' conditions to warrant the division between the two systems ^ 
exist only where the milk is sold as such. , . 

H. — It is emdent that in the course of time the limits of the areas occu- 
pied by each system shift in consequence of the changes which occur in 
the conditions of profitableness. The expenses due to certain factors of^ ' 
production, chiefly those which weigh heavily on farms that do not breed, 
have increased considerably of late years. This is especially the case 
with concentrated foods and the losses caused by restocking the stables, 
and with the price of labour. •: 

On comparing the average prices of the two periods 1901-03 and 1909-12, 
an increase of 14 per cent, is found in the jirice of earthiuit cake, 12 per I' 

cent, in cotton seed, 17 per cent, in coconut cake, 18 per cent, in wheat ' 

bran and 23 per cent, in brewer’s grains. The increase in the price of labour 
and the decrease in the quality of the work done are notorious. The increase ' 
of the cost of concentrated foods and of other expenses weighs also on the 
budget of breeders, but not so heavily as on the non-breeding dairies, 
which spend almost twice as much as the former on concentrated foods 
(see Table). Furthermore there has been, since 1900, a rapid rise in the prices 
of mikh-cows, amounting to £ 5 to £ 6 per head in the Rhine Province. 
Though the increase in the price of milch-cows has been partly balanced by 
the increase in^ the prices of fat cattle, this rise in the price of cattle 
weakens considerably the position of non-breeding dairies, for in the com-' 
petition between the two systems the increase in prices injures the '.one 
and benefits the other, since the high prices paid by the non-breeding 
dairies are an advantage to the breeders. ■ , 

It is undeniable that of late years there has been a considerable irj 
crease in the sale price of milk, but according to the writer the consequ^ 
increase of the gross returns has not been sufficient to. counterbalance 
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fodder ‘produced on the farm [hay, straw, mangolds, etc}^ 


11 . 

Require tbe following expenses 


III. 

Yield a net profit when the price of milk 


for laboar, 






per gctiiuB is: 

interest, 
amostizement 
of woskiDg 
capital, 
depreciation 
of stock 

for pnrdiase 

of concentrated 

foods 

Total 


644 

d 

7.48 

d \ d \ d 

S.gfi ' 9.60 ; 10.72 

i ^ 

s d 

per gal. 

d 

s d 

per gal. 

d 

r d 

! 

per gal. 

d 

s d 

s d 

s '■ s d ! s d 

8 3^,1 

1,96 

13 7V2 

3.28 

21 iOV 4 l 

5*24 

4 

9 4 ^/ 2 | 

13 S ^4! 18 4 ; 

7 3 V2 

1.92 

10 61,2 

2.80 

jr 10 ! 

4-72 

6 6 

10 

1 14 7 ^ 2 ! 8 22 83/4 

6 4^'4 

2.16 

5 3^;'4 

1,76 

II 8 j 

1 3-92 

I 6 : 

1» 83 V 

! 

^3 17 n 20 3 


increased cost of production. And if such were really the case the consider- 
ably increased chances of profit in breeding caused of late by the conditions 
of the market would always signify a sensible loss for non-breeding dairy 
farms. The fact is that during the last ten years the profits of cattle breed- 
ing farms have considerably increased, both absolutely and also relatively 
to those of non-breeding dairy farms ; it is this latter fact which settles 
the matter, because the question of the profitableness of a branch or a 
system of farming does not depend upon this branch or system pa^fing its 
expenses absolutely, but rather upon its bringing in more profit than any 
other branch which might replace it. 

The weakening of the position of non-breeding dairy farms will be 
still better understood when it is considered that the technique and the 
improvement in the means of communication and other factors tend 
always more to abolish the monopoly in the supply of fresh milk which 
formerly belonged to the districts of production nearest to the markets. 
Many and various circumstances concur in rendering easier the supply of 
milk to the centres of consumption, such as the facilitations offered by the 
railways for the carriage of milk, the better presenmtion of fresh milk due 
to systematic treatment, the ease with which milk can be obtained from 
distant districts thanks to a series of organizations of producers, traders 
and sometimes of consumers ; all these factors and others also act in the 
same sense, favouring the ofer of milk and opposing the increase of its 
sale price, increasing the utilization price in new districts of production and 
decentralizing the production of fresh milk. The creation of new dis- 
stricts of supply tends to equalize the local prices of milk and the intensity 
of production in the districts of supply. Those that are situated at greater 
distances may. adopt a more intensive system; all of them, however, approach 
an average line in their degree of intensity. Thus, the farms which 
are intermediate between ,the non-breeding ones and those which 'breed 
all their stock are especially favoured by recent developments” 'and will 
increase in importance. 



1222 


mmAl, ECONOMICS 


847 - Tbe Or^aiizatioE of Team Work aeeordlBg to Ike lesults of Bookkeeping 

aii to Mel Returns. — Osterma-YER, Adolf, m MUUUungen der landwirtschaftlichen 
Lehrkmaein der k, k. Hocfuchule fiir BodenkaUw in Wien, VoL II, Part 3^ pp. 411-43 1, 
Vienna, 1914. 

Tlie expense for the work done by draught animals is a large item in 
the total working expenses of a farm. Calculated on the results of book- 
keeping they have been found to be as follows, when expressed as per- 
centages of the total cost of production. 


For cereals. . . 

4 in the plains . . . 

1 in the mountains . 

Xl.O % 

17.2 » 

For beets . . . 

t in the plains . . . 

24.9 5) 

( in the mountains . 

28,2 

For potatoes . . 

\ in the plains. . . 
1 in the mountains . 

19.9 » 
18.3 » 

For bay 

( in the plains. . . 
ij in the mountains . 

^ 3-5 » 
IX.4 » 


The range of the amount of these expenses exerts a great influence 
upon the net returns of the whole farm, as the writer proves with the aid 
of the books of 61 Moravian peasant farms. The average net return of 
these 61 farms is 19s ii per acre and corresponds to a rate of int- 
erest of 3.5 per cent, on the average capital of £28 4s 0%^ per acre. 
This result has been obtained at the average cost of 2$ * iid per day's 
work per animal and an average number of 4.66 days per acre, which 
brings the expenses of team work to 13s 8 d per acre. With the help of 
these figures the writer calculates the net returns wkich correspond to the 
range in the cost of the da^^'s work of the animals from 2s id to 3s ii 
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Among the components of the cost of the work of draught animals, 
the cost of feed and wages exert a decisive influence, as may be seen from 
Table I, in which the total cost of the day's work of an animal has been 
divided into its ' component parts for three groups of farms, each of them 
presenting different amounts fox the keep of their draught animals. 
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Tabi,e I. — Composition of day's work of teams. 



Table I shows also that the cost of an animaFs day’s work does not 
always follow the cost of keep, because it depends also to a great extent 
upon the degree of effective utilization of the draught animals* Conse- 
quently this utilization has a great influence on the net returns, as ina5^ be 
seen in Table II, which show's the average net retiinis of several groups of 
farms arranged according to the degree of effective utilization of their teams* 


TabuE II. — Average net returns of groups of farms arranged according 
to the degree of effective utilization of their draught animals. 


Group 

' 

Small 

farms 

Medium farms 

X^rge farms 

Degree of 
eflective 
utiliaatioa 

Net returns, 
per acre 

Degree of 
effective 
utilization 

Net returns 
per acre 

Degree of 
effective 
Utilization 

Net returns 
per acre 


j 

£ s d 


£ s d 


£ s ' d 

I i 

9S.3 

I 15 4 

72.5 

2 10 7 

62.2 

I X4 0 

n 

76.3 

18 7 

54-7 

1 13 ro 

48.5 1 

I 13 6 

III * . ^ : 

51.9 

9 10 

36.8 

I 4 r 

41.5 

I S 0 


The same results are obtained by grouping the farms according to 
their net returns and calculating lor the groups thus formed the average 
effective utilization of the draught animals, as, in Table III. 
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Table III. — Average utilization of dratigU animals by groups 
of farms arranged according to their net returns. 




1 Ssjoall farms 
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; i 

; Net returns ; 
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8 3 i 

51.0 

II , 


. 0 t8 S, 82,2 

I 12 6 ! 

54-c* 
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0 II ; 

55.0 
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. , — 0 7 il 70.9 

0 4 4 i 

53n 
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With one exception the net returns diminish with the degree of effect- 
ive utilization, so that the most intense and regular utilization of' the 
available draught animals is a fundamental factor for obtaining satisfac- 
tory net returns* 

Nevertheless in organising the work of draught animals there is another 
problem also to be solved, nameh^ that of suiting the animals to the needs 
of the farin, not only according to their number but also according to the 
different kinds of draught animals. As such, horses, oxen and cows may 
be considered, and they differ from each other by their individual characters, 
pace, intelligence, facility of. being driven, etc., and by the cost of their keep. 
The writer calculates the inffuence of the size of the farm, of its situation, 
of the intensity of farming, of the intensity of hoed crops and the outer 
and inner means of communication, on the conditions of the work of the 
draught animals in the 6i Moravian peasant farms, and illustrates by 
means of diagrams the employemeiit and the degree of utilization of the 
different kinds of draught animals in the farms, divided into two groups 
according to the amount of the net returns. The results of these calcu-. 
iations are set forth in Table IV. 

In small farms the great use of the caw as a draught animal is very 
advantageous ; a too liberal use of horses and oxen causes ' a decrease, 
in the net returns ; on the other hand in large farms the work of horses 
is very advisable and it should be completed by that of oxen only to, a 
limited extent, because large farms require team work more continuously 
than small farms and horses are more suitable than cattle, and especially 
cows, to continued work. 

In well organized mountain farms the work of horses is much employed, 
to a lesser degree that of oxen, while cows are only used as a temporary 
reserve during the busiest time in the summer. The increase of the number 
of oxen and the simultaneous reduction in the number of horses' causes 
a decrease of net returns. Similarly in the plains the best utilizatilon of 
the draught animals is obtained only by the supplementary use of the^ 
labour of oxen, though the number of horses is by far superior to that 
of the oxen. The organization of the team work in intensive farms with 
high net returns resembles very closely that of well managed plain farms, 
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because the good climatic conditions and the fertile plain land lead to an 
intensification of farming. It is a mistake to make inticli use of cows 
as draught animals in intensive farms and it reduces the net returns. Nearly 
the same results are obtained by grouping the farms according to the 
intensity of the hoed crops. 

It follows that the horse may be considered as the draught animal 
par excellmca for intensive farms. On the other hand well managed 
farms under extensive cultivation show* a remarkably small use of the 
horse and a notable preference for the work of cattle, both oxen and cows, 
and it is especially in farms with not much land under hoed crops that the 
work of cows is prevalent. Errors of organization in this case are the 
prevailing use of horses, which are insufficiently utilized, and the neglect 
of cows, which are the most suitable draught animals for extensive farming. 

Earms near the markets can utilize cattle to a greater extent than 
those situated further ofi, notwithstanding the constant tendency towards 
the intensification of culture, and without diminishing their net returns ; 
they are even forced to do so in order- to utilize regularly their draught 
animals. Indeed the necessity of a good deal of carriage is a factor of an 
equal distribution of animal labour, inasmuch as this transport work 
may generally be performed at the times in which work is slack on the 
farm. This explains the great amount of horse labour in farms at a dis« 
tance from markets and yet yielding considerable incomes. 

It is the same mth the distance between the fields and between these 
and the farm. A very small distance or none at all favours the intensi- 
fication of culture and leads to the prevalent work of horses, completed 
by that of oxen and cows, with a view to equalizing the distribution of the 
work. The use of horses becomes still more prevalent in those iarms in 
which the fields are wide apart and distant from the farm itself. This 
group of farms is the only one which still gives high returns while using only 
horses as draught animals ; this is explained by the time saved by the quick 
pace of the horses in covering the above distances. In these conditions the 
use, of cows would be an error. 

From what has been said it appears manifestly that in organizing the 
work of the animals of a farm the capability and the characters of the dif- 
ferent draught animals employed are the basis on which they are to be chosen. 
It is only by combining and completing reciprocally the work of the various 
animals in harmony with local conditions that it can best be utilized with 
the object of keeping the cost of production low and of obtaining high net 
returns. 

The writer demonstrates the truth of the above by means of diagrams 
containing for the previously mentioned 6i farms, divided into two 
groups according to the amounts of net returns, the, curves of the horse, 
ox and cow days, per week- and per loo acres of area of cultivated land. 
These curves are compared with each other -and with the line representing 
the annual - average of the work days, expressed in horse-days per week;, 
in the farms yielding high net returns. 
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848 - Investlgatlois Into tie Proitableness of Fen Cultiiatlon. — Freckmaxk, w., 

and SabottAj in Lmidtmftschuftliche J ahrbiicher^ VoL Nl,VIj, Part' 2, pp. 275*326* 

Berlin, 1914* 

The writers endeavour to solve the problem of the profitableness of 
fen cultivation on the basis of the experience collected during ten 
years of work at the Neii Hammersteiu Moor Experiment Station, with 
the help of the data contained in the literature on the subject. In the 
first place they try to determine the capital that is necessary for such 
undertakings and then they discuss the ratio between the purchase price 
of the bare fen and the capital required for improvements. They estimate 
the capital for buildings for all kinds of farming at the average figure of 
25 per cent, of the total value of the land. 

In the calculation of the 'profitableness of the regularly installed fen 
farm, there is no question of ascertaining the amount of expense for each 
unit of the original acreage, but of determining the extent of utilisable 
areas after the improvements have been carried out, as w^ell as the cost of 
purchase and improvement of the unit of productive surface of fen in order 
to know the interest that it bears. Draining b}^ means of open ditches 
means a considerable loss of area. The writers calculate the amount of 
this loss, and the capital represented by the Neu-Hammerstein fen farm, 
as- follow^s : 


Umanded meadows. 

Dminay hy of>£% ditches : & s d 

I. Preparatory work per acre 119 8 

2- Drainage by open ditches I 6 9 

3. W^ork on the slopes and sowing 6 4 

4. For the main drainage canal 32 

5. For roads . ' i ii 

Total per acre of orginal area ... £3 17 10 

For one acre of cultivable surface the cost of cultivating is as 
follows r 

1. Preparatory work, draining, main drain, and roads per acre 

of cultivable land, with a loss of 2.25 per cent, or - -- . 17 , ? 3 19 9 

0-9775 

2. Ploughing (8 inches) Including hoeing Ill g 

3. Disk-harrow'ing 190 

4. Manuring: 

a) 6.37 cwt kainit, 4.78 cwt. basic slag, including haulage i i i: 
&) Mixing, carting and spreading. 24 

5. Sowing : 

■ , ^a) Bolling . . ' ' ' X 2 

&) 9 % lb. clover and grass seeds • • 7 

■ c) Sow'ng 9 

' d) Rolling with light roller i a 

Total . . . £9” '4" II ' 

Purchase value £0 iZs per acre of bare fen: cost of cultivatJile 

£11 x8s' ' ^ 

area ■' I2 3 6 

0,9775 

Cost of buildings per 'acre 7 ^ ' iB 9 

Total cost 'per acre of cultivable area . . . „£29,„ ,y 4; 
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B) Drainage hy fascims : 

1. Preliminary work. 1 19 8 

2. Drainage by fascines 2 7 8 

3. Main drainage canal 3 2 

4. Roads Ill 

Total per acre £4 12 5 

5. Ploughing and hoeing. i it g 

. 6. Bisk-harrowing o 

7. Manures, carting and spreading i 3 ^ 

8. Sowing Ill I 

Total ... £9 17 9 

Pui'chase value iilS o 

Buildings 7 9 

Total . . . £29 14 6 


In this way the writers calculate the cost of purchase and improvements 
per unit of area of the meadows and arable land and come to the following 
results (Table I) . 

In preparing sanded fen cultivation it is generally much more advan- 
tageous to bring the sand from outside rather than to excavate it from the 
subsoil of the fen, because a layer of 5 inches taken from the subsoil would 
cause an average loss of area of 20 per cent.; the consequent increase 
of the cost of installation per acre of cultivable surface would equal the 
cost of getting tli^ sand from a distance of 2 660 yards, so that up to this 
distance this means must be preferred. There is the further reason that 
the subsoil sand is often exceedingly fine and harmful. 

All argument in favour of underground drainage is that it avoids loss 
of surface. Unless special technical reasons, such as the depth and special 
nature of the fen, or the constitution of the subsoil, or the impossibility 
of obtaining pipes or fascines at reasonable prices and of conveying them 
to the fen (often lacking in roads), oblige the open drain to be resorted 
to, tills form of drainage should be avoided. 

Besides the financial reasons it must also be borne in mind that open 
drains in ninter do not carry ofi a sufficient quantity of water, and further 
that the vegetation on. the edges and slopes of the ditches affords protection 
to animals and plants injurious to crops. 

In establishing the cost of producing the several crops the writers 
include in the general farm expenses : the interest on the mstruroents of 
production (live and dead stock and stores), all expenses for management 
and supeiwision, for bookkeeping taxes, dues, repairs of buildings and roads, 
wear and tear of buildings and plant, etc. For the individual crops the 
following percentage of the gross yield is considered as general expenses : 
for ineadom's 12 per cent., for pastures 10 per cent., and for field crops 15 
per cent. 

In the calculation of the crop returns the writers use figures that are 
^.omewhat Ixdow the real average fields at Neu Hamniersteiii, as in Table II, 
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Uasanded arable land, tlltch drainage . . . | lo 19 4 j 8 X4 5 i 7 9 [ 16 13 2 | 27 12 6 | 39.70 
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TABI.E II. — Yelis of arable crops {lbs. per acre). 



Sanded land 








Unsanded land 


Actual avearages 

Figures used 
in calculations 




Grain 

Straw 

Grain 

Straw 

Grain 

Straw 

Winter wheat. ........ 

3 200 

6900 

2 850 

4 100 

I 750 

3750 

Uye ............. 

3 ooo 

5 200 

2300 

5 200 

2 600 
Spring: rye 

3400 

Oats ’ 

3 35 ° 

4 100 

2 500 

3750 

— 

— - 

Barley 

2 6oo 

3350 

I 950 

3 000 

— 

■— 

Horse beans 

3050 

7500 

2 300 

3500 

1 875 

3 000 

Potatoes. .......... 

28 S50 

— 

17 800 

— 

16000 

— 

Mangolcls • . . 

60 250 

— 

53 500 

— 

53500 

— ' ' 

Carrots 

43 200 

— 

44 500 

— 

— ' ; 

— 

Mixed grain and pulse .... 

— 

— 

— 

— i 

1875 

3 000 

Eape and colssa. ....... 

1 

• — 


i 

i 

1 425 j 

2 700 


On account ^ of tlie Mgli risk in fen farming of damage from frost and 
pests, deductions are made in the crop accounts, as shown in Table III* 


Tabi^b III. — Deductions for risk (% of gross yield). 



1 

1 Sanded crops 

Unsanded crops 

i 

i Open drains 

) 

1 

1 

i Pipe drains 

1 1 

Open drains 

Winter rye 

1 

^ 8 

6 

20 

Spring rye 

, 

— 

15 

Oats. 

! 10 

8 

— 

Wheat 

20 

16 

— 

Barley. 

1 M 

20 


Beans 

12 

10 

20 

Potatoes 

10 

10 


Carrots ' 

12 

12 

— 

Mangolds. 

12 

12 

'20 

Pu&e ............ 

— 

— . 

22 

Rape 

— 


• ^ 30 


On the above mentioned lines the accounts are kept und their cMef, 
results are collected 'in Table IV. 
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EtmAi ECOKOKICS 


Tile lesnlts show that a fen farm when suitably drained and managed 
is profitable from, the point of view of both private and public economy. 

On the distribution of the area devoted to the different crops the gen- 
eral economic and market conditions have a great influence. Field crops 
always require a sufficient amount of labour for the suitable tilling of the 
fen soil. 

The cultivation of unsanded fens is to be practised only when the 
excessive distance from the mineral soil does not allow the dressing to be 
applied at a reasonable cost. 

Underground drainage by means of pipes or fascines is under ah 
circumstances to be preferred to open ditches for permanent pastures and 
field crops and this all the more the higher the purchase price of the bare soil. 

For sanded fen soils, wheat, rye, oats, barley, potatoes, beets, grasses, 
beans, rape and colza are to be considered as sure crops. Other pulse, 
as well as serradella and mixtures of pulse and cereals (with the exception 
of lupins) axe not to be quite neglected, but they are less advantageous. 
Sugar beets are to be grown according to the results of local trial in each 
individual case. Clover can only be considered in connection with grass 
leys. 

For unsanded fen land the most suitable crops are rye, mixtures of 
wheat and pulse, beans, potatoes, and Swedes; next come tape and colza; 
oats and barley must be considered as doubtful. Wheat and beets are 
in general to be avoided, and they can at most be considered on fens 
that have been warped. 

The injury to fen crops by frost and pests must also be carefully exam- 
ined with a view to finding the most suitable means of protection. There 
is, however, a certain compensation between the drawbacks of farming 
on fens, such as severe winter or spring frosts, various pests and the abund- 
ance of weeds, and the fact that fens are better ensured against the conse- 
quences of continued drought than the best deep higher soils. 

In the droughty year 1911 the valuable loess soils gave miserable 
yields of hoed crops, clover and spring cereals, while the crops in the fens 
were not much inferior to the average. At Neii Hammersteiii they yielded 


as 'follows : 

rba, per acre 

W'nter rye . , 3 200 grain . 6 oao straw 

Horse beans. 2 ^50 » 7 300 a 

Oats, 3 900 » 5 600 » 

Potatoes 40 900 

Mangolds * . . ' 50 700 

CarxotS' ' 83 750 

Meadows 8 000 

Pastures , 430 increase of live weight. 
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849 - ‘ he Cost of Estahlishlng an Orchard, —evaxs, E, a. — The cultivation of ms 

Apple in Tasmania. Hobr.rt, 2914. 

The following are the data on the cost of establishing two apple 
orchards, one ' 25 acres in extent and the other 100. 


Twenty-five acre orchard. 

£ 

Tw^nly-five acres at £^0 per acre (ready for the plough) 500 

Fencing, puck ng-slied £,ncl cottage , . . . 350 

Five thousand trees at 70s per 100 175 

Plautmg 25 acres 15 

Five years” cu'tivut on, pruning, etc,, at £4.105 per acre 560 

Interest on outLy for five years at 5 per cent, compound interest. 370 

Unforeseen esspenses . 30 


Total . . . £2000 


The returns from the fifth to the seventh year may fairly be calculated 
to ^ pay the orchard expenses. From the tenth year onward the annual 
return from the orchard should be at least 6 000 bushels. These, at the 
moderate estimate of 2s 6 d per bushel on the trees, give £750 ; deduct 
£225 for working (calculating at £9 per acre), leaving £525,. from which 
the annual interest on £2000 has also to be deducted. Thus there would 
be a clear income of £425. It must not be forgotten that a hona fide 
settler gives his own work and would thus save £So a 3^ear ; in addition 
if he has £2000 capital he w^ould get the interest on the amount invested, 
or an average of £74 per year, giving him £154 to live upon until the or- 
chard came into bearing ; further that the price of 2s 6i per bushel on 
the tree is a moderate price and that by careful attention to packing and 
good judgment in marketing higher prices can be realized. 

The following estimate deals with a lOO-acre orchard : 

Estimate of cost of 100 acres of land cleared and planted with apples. 


£ 

First cost of 100 acres of land, at £5 p r acre 500 

Grubbing, etc., and clearing land to make it fit for ploughing^ at 

£6 per acre 600 

Cost of ploughing and subsoiling 100 

Two-year-old apple trees at £3 per 100, planting 100 per acre . . 300 

Cost of planting 100 

Purchase of four farm horses' ' . . . . , 100 

Implements and tools . . . . 300 

Fencing wtii wire netting 80 

Draining 100 

Cost of buildings for manager, workmen, stables, etc. ...... 780 

Manuring young trees, artificials * 450 

Horse feed and cost of keeping horses for one year £100, labour and 

management £824 per year for five years . . * . ...... 4620 

Total cost of 100 acres of orchard at the end of five years containing 

7-year-oM trees ^ £8000 
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AGRICULTURAL INDUSTRIES. 


INDUSTRIES § 50 “- IsfrlgeratiOE and Aeration of lew Wines as as a Means of Hasteilig 

EPENDINO ON their Maturity. — Kloss, J., and Schneider, F., in Alli^emeine Wdmeitung, Year 
PLANT 5X, No. 28, pp. 313-315. Vienna, July 9, 1914. 

PRODUCTS Yhe writers carried out at the zymo-chemical laboratory of the College 

of vine and fruit growing at Klostemeuburg (Austria) several experiments 
on new white and red wines in order to study the effect of refrigeration 
followed by intense aeration on the maturing process. The wines, in 
bottles and in casks, were kept during 24 to 48 hours at temperatures of 
28.4 to 26.6^ F. (at which temperatures they did not freeze), after which 
they were aerated ( by passing air through them for 24 hours or racking 
them off and allowing them to fall in a shower through air) and then stored 
in a cool cellar for a fortnight. They were then filtered and examined. 
The wine used as control was not refrigerated, but otherwise it was treated 
in the same way. 

The results were as follows : In red wines no effect of refrigeration 
could be determined. In white wines, on the contrary, the colour was 
darker than in the control wine and the taste and fragrance had decidedly 
more of the character of old and ripe wines, Chemical analysis showed a 
marked decrease hi the content of nitrogenous matter ; such a decrease 
is produced only by keeping wine a long time in cellarage and racking 
it repeatedly. The processes of oxidation, which cause certain constituents 
of w^ine (especially those containing nitrogen) to become insoluble and con- 
sequently to precipitate, take place much more rapidly in refrigerated' 
wines. 

Another benefit derived from refrigeration and aerating was seen in 
that the wines so treated and then filtered kept perfectly clear, whereas the 
control wines very soon became turbid, w^hich change is connected with the 
nitrogenous matter still contained in the wine. 


""''wDUPTsiEs - Bcyelopment and Present Situation of Milk lecording and Book-keeping 

mrmmKG on Associations in Denmark. — Prepaid from a communication fmn a . c . duboro / 

lOsflMAL Adviser^ Rudkohin^,, Denmark. 

PRODUCTS According to a communication from the Danish Statistical Bureau, 

there were in 1909, 519 Record Associations in receipt of subventions Iduii 
the State. Of this number 128 had been founded between 1895 and 1899, 
207 between iqoo and 1904, and 184 between 1905 and 1909. 

In 1909, 12 572 farmers possessing 224 837 cows were members of 
record associations, while 167 235 farmers with 1 047 316 did not belong 
to any association, and 2 566 'farmers with 9821 cows had not sent in 
any answer to the enquiry. 

The following figures for the year 1909 show the^ connection between 
the size of the farms, the number of auima% and mi% recording : 
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Si« rt fami 


up to 1.36 Lcres 
from 1.36 to 12.26 ?) 

)> 12.26 » 36.80 » 

)) 38 80 n 73.60 » 

» 73.60 K 147.20 » 

» 147.20 M 588. 82 
Above 58S.82 ;•< 


Percentage 
of farms 
ia wliicli milk 
records 

are carried out 

Percentage 
of cows 
Tender record 
oat of 

totalof country 

0-3 

0.5 

r.i 

1.4 

3.3 

4.7 

It a 

14.8 

18.9 

24.5 

21. 1 

34-4 

3S.S 


7.2 

18.0 


It is tkiis evident that it is mostly the larger farms that submit their 
cattle to milk recording. 

Many of the larger farms carry out milk recording by themselves and 
these are not included in the above figures. 

The number of milk recording associations has been almost stationary 
since 1909 ; this is due to the fact that the greater part of farmers inte- 
rested in cattle breeding, in so far as conditions allow, belong already to 
these associations. 

In northern and western Jutland there are only a lew record asso* 
ciadoiis, as there fattening is iDrevalent. On the islands and in south- 
eastern Jutland about a quarter of the number of cows are under record, 
in Tiinen a third. 

By the inion of the associations into federations a certain uniformity 
of method is attained. Milk recording has already exerted some influence 
on breeding. At cattle shows only bulls which can show controlled per- 
formance records of their dams, grandams, etc., ate exhibited. In 
Filnen fairly high performances of the dams have been required as the 
lowest limits for admission to the shows. 

The law of June 8, igi2, provides a yearly state subvention of 
£5 600 for these associations, each of which gets £ii on condition of con- 
forming to certain regulations. 

A record association has usually from 15 to 25 members with about 
400 cows. The control work is carried out about every 20 days. ' The 
yearly cost per cow amounts to from is to is, 10 per cow and 

without The State grant to 2s 2d ; m these sums the board and lodging, 
given by the members to the control assistant are not reckoned. 

Of late years the tendency is towards entrusting the control assistants , 
not only with the accounts immediately connected with the milk records 
but also with the whole book-keeping of the farm. Thus the record 
associations gradually become book-keeping' associations. The beginnings 
of these associations were fairly ■ simple but not uniform. In the year 
1908 such a book-keeping association was founded at Laugeland and it 
haS' been followed by others; The work of milk recording goes on, iU; them 
„■ as, 'Usual, only aS' the book-keeping associations are smaller, the records 



DAIKVrNO 




can be made oftener, wMch is all to the advantage of the, greater triist- 
worthiiiess of the results. Tha farm accounts at the same time supply 
a certain check on the performance records. The number of m, embers is, 
as a rule, from 15 to 18 ; they farm from i 200 to 2 000 acres and own 200 
to 300 head of cattle. 

The cost of the book-keeping is reckoned on the basis of the acreage 
of the farm, while the cost of milk-recording is based on the number of head 
of cattle, as in the other record associations. A farm of 61 acres pays 
for its book-keeping from 22 to 33s a year. The fanners enter in specially 
prepared books and a cash book the several transactions according to 
the system of simple entry. the record association a.ssistant visits 

the farm, for the first time in every month, he posts the farmer’s entries 
in the regular account books kept on the double entry system. This has 
the advantage that odiy error can be rectified at once viva voce and on the 
spot. According to the wish of each member the books are kept with 
a greater or lesser number of accounts. In general the farmers desire 
to know the returns of the various • crops and the profitableness of the 
different branches of their farms. 

852- Preserving Ml Ik Samples for Examination. — tillmanns, f., switgerbek, a., 
and Riffart, li., in Zeitschri/t pur Untcrsuchtm;- tier Nahnm^.s- und GcmmmUid 
somie der Gcbrauchs-Ga^enstande^ Vol. 27, Part 12, pp. 893-901. Miinstei* 5 . \V., 
June 13, 1910 

According to the writer’s experiments the requirements of an ideal 
means of preservation are : i) It must preserve the degree of acidit}^ of the 
milk for at least 72 hours. 2) It must not bring about any change in the 
behaviour of the milk to alcohol. 3) It must cause no change in tlie phy- 
sical and chemical composition of the milk. It must not have any 
action on the nitrates which may be contained in the milk and especially 
a) it must preserve the nitric acid from decomposition, h) it must liave no 
action on diphenylainine, neither weakening nor reinforcing its effect. 

In view of these requirements the experiments made by the writers 
in their research for the most suitable substance, led to the discarding 
of a number of substances commonly, used. They tried chloroform, thy- 
mol, oil of mustard, phenol, creosote, sodium fluoride, mercuric chloride, 
and potassium bichromate. The latter substance ' reacts strongly on cli- 
phenylamine and should have been discarded, but it was tested owing to 
its current use. . 

The examination of the above-named substances led to the .following 
results : 

Thymol, phenol, creosote and sodium fluoride cause the milk to coagu- 
late after 24 to 48 hours. Bichromate of potash, owing to the intense 
yellow colour it gives to milk, does not allow an accurate determiiiatioii 
of the degree of acidity to be carried out. Chlo,roforni causes an increase 
of refraction and of fat content. Creosote causes a decrease of specific 
gravity. ' Thymol and creosote enfeeble the diphenylamine reaction to 
a considerable extent. This is also the case in a small degree, with oil of 
mustard and phenol. Bichromate of .potash causes milk to give a. strong 
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positive reaction with diphenylamiiie, even without the addition of a nitrate. 
Of all the means of preserving milk only chloride of mercury answers to 
the above-mentioned requirements. When used in a 0.04 to 0.03 per 
cent soution it preserves milk quite fresh for 120 hours without any notice- 
able increase of acidity. 

Further it has no action whatever upon the milk constants and allows 
the quantitative determination of nitrates to be carried out even after 
120 hours. The use of chloride of mercury for official milk control is, 
however, owing to its poisonous nature, onty admissible with certain 
precautions. Thus to allow it to be easily recognized the writers add 
Congo red to the sublimate. This colouring matter, used at the rate of 
0.2 cc. of a 2 per cent, solution in water in 250 cc. of milk, has no effect 
at all upon the resffits of the analysis of the latter. 
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GENERAL INFORMATION. 

853 - Decree of the PresideEt of the Frencli Hepuhilej, Juae 9, 1914, Autliof- 
lasiag, the lEtroductioi iato Praace of Piaais other Ihan flies through lie 
Dijoi Customs House* — journal cftdel de la Republiqm fraripaiaej Year 44, No., 166, 
P- 5389. Pari<, June 20, 1914. 

Art. I. — Trees, shrubs and all plants other than vines coming from 
foreign nurseries, gardens, hot-honses and orangeries may be introduced 
into France through the Dijon Customs House under the conditions set 
forth in articles 2 and 3 of the decree of August 28, 1882. 

Nevertheless, the certificate of the competent authorities of the country 
of origin wih not be r€t]uired when the plants come from an establishment 
entered in the lists published according to article 9, paragraph 6, of the 
International Phylloxera Convention. 

Art. 2. — The Ministers of Agriculture and of Finance are charged, 
in ' their respective' spheres, with' the carrying out of the present decree. 

854 '-' Order of the French Minister for the Colonies, lune 19, 19i4| lorMiding, 
the Importation of Hevea Plants into Indo-China. — Jommi oftcM de la^ Uf 

^ publiquejrafigmci Yejir 46, No. 170, p. 5,188, Paris, Jmie 24, 1914. 

Art. 'I. — The importation intoMndo-China of hevea, plants is for- 
bidden ; 'the introduction into the Colony of hevea seeds is allowed and 
is not subject to any disinfection. 

'Art. 2. '—'The 'Governor-general of Indo- China is charged with 
the execution of the present order. 

855 '“' Order of the French Minister for the CoIonieSji lane 19| 1914, EstaMiihing' 
Beguiations Conceiaing Disease in Coconut Plsntations , In eocMn-China 
and in' the Annam. and Camfeodia Protectorates. — journal officki d& 
publiqm imngum, Year 46, No. 171, pp. 5534-5535. Paris, June 25, 19x4. 

Art. I. — A regulation cou'ceming 'disease in coconut plantations 
has been established on, the following bases in the Colony of Cochin-China 
and in the Annam'' and Cambodia Protectorates, ; ' ' , ' 
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I.E0IS1,AT1VB,AND iyjMXNXSTRAXiVE MEASURES 

Art. 2. Any person, owner, manager, farmer or liolder in any 
way of coconut plantations which have been attacked by the Cokoptera 
known as elephant beetle or black beetle {Dry ctes rhinoceros L. ; in Annamese 
the perfect insect is called '' con kien vuong ’’ and its larva eon sung 
or those known as coconut weevil {Rhynchophorus ferrugimns ; 

ill Annamese the perfect insect is called con btt xe ”, ks iar\?-a con 
duoiig ”) or by any other insect or in general by an3^ disease of whatever 
nature, imist immediately declare it to the nearest native or ]hreiich au- 
thorities, who will without delay forward such declaration to the Chief 
Administrator of the Province, who, after having ordered a technical 
examination of the plantation, will order one of the following measures. 

Art. 3. — If the trees are only slightly attacked the elephant 
beetle, that is to say if only 5 or 6 holes bored by the insect have been 
found, the owner or other x)erson in charge must have the holes sto]3ped 
with a comjiosition containing pitch, coal-tar or similar compounds, and 
must destroy throughout the j)roperty all the sources of infection as defined 
in art. 5 ; he must also carry out such other measures as ma^^ be ordered 
the authorities, in particular those which will be set forth in the special 
instructions published by the Administration. 

Art. 4. ' — If the trees are either dead, badly attacked by the elephant 
beetle, or simply attacked by the weevil, the^r mtist be ux>rooted and either 
entirely destroyed b^^ fire or completely immersed in water so that the 
eggs, larvae, pup>ae or |)erfect insects be destroyed and that the debris 
may not became a breeding place or a refuge for new x)arasites. 

Art. 5. — Any person possessing lands at a distance of less than 
2 km. ( I mile) from a coconut x>lantatiou (that is an area anted with 
about 40 coconut |>alins per acre) is bound to destroy on the. land belong- 
ing to him, the palms or other ]dants attacked by the elephant beetle ox 
the weevil, to remove or destroy the dead plants, trunks or debris of coco- 
nut trees, and the heaps of manure or any other decomxDosing organic 
matter in which the presence of larvae of beetles has been detected or 
which may become sources of infection. 

Art. 6. — The Chief Administrators of the provinces and their assis- 
tants, tlie Agents of the Agricultural and Commercial and Forest Services, 
or any ofiicxals upxxointed the Government, are to have: free access to 
the-' coconut |:)lantations, whatever their extent, in order to ensure the ob- 
servance of the present Order. They can draw up reports which will be 
conclusive in default of |>roof to the contrary. 

Art. 7. — Any person refusing or neglecting to comply with the 
instructions contained in the above' articles i, 2 and 3 h subject to the 
penalties set forth in articles 479 and 482 of the Penal Code. 

Art. 8. — The same Judgment . inflicting the above jsenalties may, 
in the cases contemplated by articles 4 and 6, order the destruction of' the 
trees or sources of infection b^^ the village and at the expense of the offender., 
If it is 'an European or a person considered- as such, this destruction will 
be carried out in the same way but under the su|)ervision of a police 'pfl&cet. 
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Art. 9. — Tile Govemot'getieral of Indo-CMiia is cliarged witti tlie 
execution of the present Order. 

S 56 - Italian Rofal Hscree of May S# 1914 (lo* 425)® Instituting an Iniepen*' 
lisat Pliytcpiilialoglcal Observatory ac ftirin. — Gazzdta Ufficiak del Re_.m 

Italia^ Year 1914, Xo. 13*?, ])p. 3036-3037 Koni'*, June 10, 1914. 

Art, X. — An ii'idependesit Pliytopatlioiogical Observatory is foBiided 
at Tuiiii on tlie initiative of the Agricultural Association (Comizio Agrario) 
of Turin ; the expenses are defrayed by the Coxmnime, the Savings Bank, 
the Chamber of Coniincrce, the Charitable Foiradatioii of St. Paul, the 
Grand Masters of the Orders of Saints Maurice and LEizarits and of the 
Crown of Itaty, and the Agricultural Association, with assistance from 
the State. 

Art. 2. — The objects of the observatory are : <i) to follow carefully 
any conditicii of disease in cultivated x>luiits aiid to study its causes and 
remedies ; h) to spread among farmers, by means of meetings, talks and 
practical lessons to be given in various localities, a precise knowledge of 
the diseases of plants and of the best means of controlling them ; c) to st.art, 
with the cooperation of farmers, experiment fields fox the protection of 
plants against the most widel}" spread diseasc^s ; d) to watch over the public 
gardens and avenues of the city of Turin from the point of view of plant 
diseases and at the request of the Muiricipality, and if, necessary ^ to assist 
in the application of suitable means of control ; e) to examine doubtful 
mushrooms and other fungi at the request of the Bureau of Hygiene ; 
/) to give verbal or written consultations to the fanners of the district; 
g) to ' attend to the institution of ,a special Museum of Plant Pathology ; 
k) to examine the seeds of cultivated plants as to purity and gerihination ; 
i) ' to undertake the services of vigilance, waiiiing, prevention and cure of 
the diseases of plants in Piedmont. 

Art. 3. ■ — The observatory is managed by a Board of Administra- 
tion composed of representatives nominated one each 1 :)y the Ministry 
of Agriculture, the Turin Savings Bank, the Tiirlii Agricultural Associa- 
tion, the Muiiicipalitj:^ of Turin, the Chamber of Commerce and Industry of 
Turin, the Charitable Foundation of vSt, Paul, the Grand Master of the Order 
of St. Maurice, and those bodies or private persoixs who contribute annual 
subscriptions of not less than £ 20, The members of the Board hold 
their seats for three years aiid may be re-elected. The Board elects from 
among its members a president, also for^ three years and eligible for re-elec- 
tion. The director of the observatory % a mem!3er of the Board and acts 
as secretary. 

Art. 4. The Director is at the head of the scientific activity of 
the Institute ; he mUvSt present every year to the Board of Admiiiistratioii 
a report upon the work done in the course of the year, the programme of 
the experiments to be carried out in the following year, the estimate of 
the expenses and the balance sheet of the preceding year, audited by an 
accountant who is elected every three years by the Board and' who may 
assist at the Board meetings as advisory member. Every year a copy of 
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each of these dociiiixents will be sent to the Ministry of Agriculture, In™ 
dtistry and Commerce, 

Art. 5 ’ — Besides the Director, the staff of the Observatory includes 
an Assistant Director and a Curator-Secretary. The Assistanc Director 
has the supervision of the Daboratory and, when necessary, rephxces the 
Director. The Curator-Secretaiy is entrusted with the books, correspond- 
ence, Hbmry and collections, and if he has a degree he may substitute the 
Assistant-Director. If the budget allows, a second Assistant may be 
engaged according to the decision of the Board of Administration. The 
President, after consulting the Director, may nominate one or two special 
volunteer or honorary unpaid Assistants, who will have the right to fre- 
quent the Observatory and to make use of the scientific material according 
to rules laid down by the Director. 

Art. 6. — The Director is nominated according to the results of a 
competition organized by the Board of Administration and his nomination 
must be approved by the Ministry of Agriculture. The rest of the staff 
is nominated by the Board of Administration on the proposal of the Di- 
rector. 

Art. 7. — The funds of the Observatory are provided as follows : 
the State contributes £80 under chap. 66 of the Budget of the Ministry 
of Agriculture, Industry and Commerce for the year 1913-14, and in the 
corresiDoiiding chapters for the succeeding years ; the Municipalit3’' of 
Turin £ 20 ; the Turin Savings Bank £ 80 ; the Chamber of Commerce of 
Turin £ 20 ; the Grand Master of the Order of Saint Maurice £ 20 ; the 
Charitable P'oiindation of St. Paul £20; the Agricultural Association of Turin 
£ 10. The Commune, besides its pecuniary assistance, provides housing, 
water, gas, stationery and plant other than scientific (furniture, etc.). The 
Ministry of Agriculture will also, in virtue of the Daw of June 26, 1913 
(No. 888), which deals with measures for the prevention and cure of the 
diseases of plants (i), furnish special funds for the services of vigilance, 
reporting, prevention and treatment of diseases of i^lants in Piedmont. 

Art. 8. — The advice given to farmers is free of charge. The Board 
of Administration may however establish a tariff for the repcrl:s and other 
work dexiiaiided by the public. 

Art. g. — Other local institutions may give their adhesion to the 
present vStatute, lending their aid to the Observatory and securing repre-' 
sentation on the Board by agreement with the founders and with the appro- 
val of the Ministry of Agriculture, Industry and Commerce, 

Art. to. — Special regulations proposed by the Board and approved 
by the Ministry of Agriculture will regulate the working of the Observatory. 

Temporary provision. 

Art. II. — ■ The present staff (Director and Assistant Director) of 
the BistricL 'Observatory (2) will continue its work in the Independent 
Phytopathological Observatory. ’ , 

(i) See No. 995/^- Aug. 1913- 

(4 See No* 278, ' B.' Jau. 1911 aud pp. ,1000-1005, B. July 1913, {Ei.) 
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BACTERIAI, AND FUNGOID DISEASES. 

837 - The Conditions determining the Oatbresk of Vine Mildew in Hungary (i)- 

•— CommmicaUd hy Dr, Gy. Von 1stVan?H, Professor d the University and Difeciof 
of the Royal Huivtarian Ccnfral AmpeMo ical Institute, Budapest, 

The Ro^T'al Himgarian Central Ampelological Tn>stittite of Budapest 
has now published (in Magyar) the hfth volume of its works ; this contains 
the studies made by Dr. F. vSavouy under the direction of Dr. Gy. von 
IsTVANFPL All abstract has also been pu])lished in French, as \"ol. V of 
the Annals of the Institute ; this was prepared on the occasion of the In- 
ternational Congress of Viticulture held at Dyons from July 20 to 22, 1914. 

The most important results of Dr. Savoly's work may be summarized 
as follows : 

I. — The climatic conditions required by mildew cannot be deter- 
mined except by carrying on researches for several years on an extensive 
and varied territory and by methodically working up the data thus ob- 
tained. 

II. — Only study of the weather before the first appearance of 
mildew can lead to satisfactory results. It is sufficient to consider the 
temperature and the quantity and frequence of the rain. As unit of 
territory, the district jaras”) has been taken. The dates of the fixst 
appearance of the disease were noted on a map and the parts in which it 
appeared simultaneously were joined up by lines. The curves so obtained 
are called isophanes and the areas enclosed between them '' isoplianic 
belts ’k Starting from the first appearance of mildew and proceeding to 
the relatively late appearances, we distinguish a series of isophanic belts, 
each member of which corresponds to a period 1.55 times as long as the 
preceding one. 

III. — Comparing the data obtained from 1910 to 1912 the follow- 
ing observations can be made : i) The earliest appearance of mildew in 
Hungary wns on May 21. 2) In general most of the dates of appearance 
were between June 5 and 15, that is to say during the flowering -|x^riod of 
the vines. 3) The date of the infection which causes thi.s general outbreak 
of the disease must be sought in the last ten days of May. 

IV. The comparison of the mildew maps of the last four years 
gives the following results : i) The first appearance of mildew occurs iu 
the same locality every year, and its spread almost always follows the .same 
main routes. 2) This characteristic constancy does not depend so nmdi 
upon the weather as upon orographic causes and those connected with the 
nature of the soil 3) In its spread mildew does not make jumps, but proceeds 
gradually from one locality to another; starting from the point at which 
it first appeared, numerous transition points are found towards the spots 
in which it appeared later. 4) The speed at which mildew spreads is not the 

(i) Ste also No. 6S, B, Jan, 1913; No. 1208, jB.OcI, 1913 ; and No. 329, B. Jtmei9i4, 
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same in all directions,^ but the speed in the several directions seems to be 
constant ever3?' year. 

V. — The features more or less common to these four 5^ears are 
very visible on the map representing the appearance of mildew in its general 
outlines. It is seei; also : i) That in general mildew starts from a triangular 
area the vertices of which lie near Kaposvar, Villaiiy aud Kecskemet. 
3) That the disease advances for a certain time approximateh^^ in the 
directions marked by the angles of this triangle. 3) Independently of 
this first area, and one or two isophanes later, secondary centres of 
infection are observed, especially in the Kis-Alfold (Small ITungainia 
Plain), then near Vetsec and on the sands of Hajdu and Szabolcs counties. 
The last-named is the most important, as it is the point of departure 
of an independent iin^asion. 

VI. — Mildew generally makes its appearance in the following 
order ; first in the country to the north of the Mecsek mountain, between 
Kecskemet and Take Balaton, and in the valley of the Danube towards 
Mohacs ; a little later on the x>la£ii in the angle between the Danube and 
the Drava and the northern part of the sandy land in Pest county ; next 
follow the country about Versec and Fehertemplom and the sandy region 
of Plajdu and Szabolcs counties, which are separated from the central 
part of the Great Plain by a belt in which the disease appears late. After 
these two sandy regions comes the Kis-Alfold. 

VII. — Mildew appears relativel}^ late on the alluvial soils of 
the left bank of the Tisza, and along the Bodrog and the Maros and especi- 
ally in the parts watered by the three branches of the K 5 r 5 s and the Be- 
rettyo, as well as on both banks of the Tisza (in Szolnok and Pleves counties) 
from vSzolnok as far as Tokaj ; the same is the case in Torontdl and Teines 
counties, in the valleys of the Temes and of the Bega. and in the soxi- 
them parts of Bdes county ; the orographic and climatic conditions of these 
localities differ very little from th‘)se of the districts in which mildew 
appears early. This delay is rather due to the lack of great extents of 
sandy soil and the presence of large areas on which water stands. 

VIIL — The disease appears late.st, about 60 or 80 days after 
the^ first appearance in Hungary, in the western, southern, north-eastern 
and soutii-easteru parts of vine-growing Hungary situated at heights above 
200 m. (660 ft.) and lastly in the eastern parts (Transylvania). 

IX. — It appears from the study of the climatic data that the tempe- 
rature of the month of April lias a determining influence on the appearance 
of mildew. Provided there is enough moisture in winter and spring, which 
is almost always the case, mildew appears the' earlier the more regular the 
rise of temperature in April. If in the month' of April or at least in its 
second half night frosts have ceased (even though the waraiith during the 
.day may not be considerable), the appearance of mildew may be expected 
about the middle of May. But if there are repeated relapses in the rise 
of temperature in^ April the appearance of mildew will be retarded,* ' This 
retardation will be all the greater the more frequent the relapses have ' been' 
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and the longer they have lasted. In this case the appearance of mildew 
may be retarded to the end of May. 

X. — The account of the weather before the first appearance of 
mildew has been kept as follows. A determination was made for c;acli 
locality and then for the whole of the country situated within the same, 
isophanes of the ainoiiirt and frequency of the rainfall and the mean daily 
tempero-tures from April i. By multiplying these three data by the niiniber 
of days after April i, a figure has been obtained in which the climatic factors 
appear in proportion to their biological value. 

These biological values of the weather seem to show that in genenil 
mildew^ makes its appefirauce in a district wheii the biological value of the 
weather rea.ches the figure that it had in the first isophane of the year. 
The great deviations that the biological values of the different years present 
be eliminated by introducing into the calculations a factor connected 
with the value of the position of the rain, (i) The biological value thus 
obtained for 1910 to 1913 is 281 + 14. 

The writers call this figure ** Bios It expresses the value given 
by the weather calculated according to the above formula, when the me- 
teorological conditions for the first appearance of mildew have been realized. 
Expressed in a mathematical formula : — B = c, g h, k. T, in which B ^ 
Bios, c = the mean rainfall from the first of April to the day of the first 
appearance of. mildew, g = the average of its frequency, h = the ■ mean 
daily temperatures, k = the influence of the date at which the rain fell, 
r = the number of days of the period. 

The regular decrea.se noticed in the table of the Bios values may 
serve as a kind of forecast. It is assumed that after the first isophane 
there will be no greater irregularities in the weather than in the period 
between the ist of April and the first isophane. The deductions are m.ade 
according to the rule of' three, using the Bios '' of the first isophane and 
the Bios of the isophane in question. A series of numliers in inverse 
ratio to the series of decreasing “ Bios values is thus ol)tained. 

'Carrying out this calculation for the years 1910 to 19x3 the following 
numbers of 'days are obtained : 


Isoiibaiie 

II 

III 

jV 


VI 

vn, 
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19x3 1 

53 

58 

65 

76 

93 

iig 


The figures in heavy type 'show the date on which mildew was calcu- 
lated to appear, those in ordinary type the actual date of appearance. 

(l) This refers to the fact that rains of equal amount are more elective when they 
fell nearer to the date of appearance. 
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It will be seen that the two sets of -figures sho-w very considerable agree- 
meiit. 

The prognostic value of these series is undoubted, but their appli- 
cation is limited by the delay of three days necessary in calculating from 
the first isophaiie. 

But the formula B = c. g, h. k. T. renders one independent of the 
first isophaiie ; it has only to be boine in mind, according to the process 
described in the original work and for a great number of localities situated 
as regularly as possible, when the "Bios"' attain towards the middle of 
May the value of 2S1 +. ^4- localities that the appearance 

o-f mildew may be expected shortly ; in this forecast use may advantageDUsl3r 
be made of the temperature curve of the month of April and of the know- 
ledge of ecological factors. One of the chief conditions of success of this 
method is a network of meteorological stations in perfect working order 
and with telegraphic connection. 

XI. — According to these researches the districts in which mildew 
makes its first appearance in Hungary are determined by orographic and 
climatic conditions and especially by the nature of the soil and the condi- 
tions of superficial hydrography. The weather only inflitences the date 
of appearance. The disease does not appear first in the warmest districts 
and where most rain falls, but in the southern part of the Great Hungarian 
Plain where there are extensive sand)’' areas and a number of tracts liable' 
to flooding. On the other hand the disease appears late, even in the sou- 
thern districts, on cold soils, notwithstanding the abundance of superficial 
water and favourable weather. After an April with regular temperature 
and without white frosts the first appearance of mildew may be expected 
about the middle of May, and. in general when the value of the Bios 
calculated from the ist of April reaches the figure of 281. 

$58 - Results of Investigations made in Austria In 1913 into the Leaf-eurl 0! 

Potatoes {i), — IvocK, G., Kornauth, K., an-i Br-jZ, O., in ZeUschrift- fw das 

landwifischafllk'kc Versuchswesen hi Ocaijneich, Yvar XVII, Part 5, pp. 270-300. 

Vnv'.r.a, 19x4. 

During 1913 the writers continued in several parts of Austria the 
T^search work which had been commenced on a large scale several years 
ago. Among other investigations they carried out a whole series of in- 
fection exxieriments with different species of Fusarnm on several varieties 
of potatoes by simply surrounding the root crown of the plants with 
infected soil. 

The most important conclusions that have been drawn from' these 
and from the preceding investigations are the following : 

1) . Leaf -curl as a fungoid disease caused by forms' of Fusarium or 
VerUcillmm ; the former, are predominant towards the south (for instance 
in Austria-Hungary)’" the others towards the north (northern Germany). 

2) . The primary infection (that is That of a plant that tiH then had 

{i) See also No. 580, June 1914,; No. 683, B, July 1914. , ' {Mi.}, 
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been heatithy and had sprung from a healthy jdaiit) is cansed l)y soi! 
containing the above disease-producing agents. 

3) . I'he tubers obtained from a plant attacked l)y Jeai'-ciirl are not 
all necessarily diseased ; some shoots may be quite immune and will natur- 
ally produce sound tubers; tubers formed on the shoots infected by the 
fungus are in some cases more or less infected by the iiiyceliiiiu of the para- 
site, or when the mycelium remains restricted to the vascular bundles of 
the haulm and the stolon, such tubers apj[.)eai singularly weakened by the 
injurious action of the mycelium on the movements of the sap. 

4) . When tubers infected by the mycelium are planted, one of the 
two following circumstances is observed : either the niyceliitm grows (and 
this is rather rare) in the young shoots in course of formation — and the 
result is what the writers call “ secondary infection ”, with a new appear 
a, nee of curled leaves, — or (as is the case with tubers not containing inyceliiini 
but weakened) sickly and, weak plants are produced but without leaf- 
curl ; the uniters give this the name of “ Folgekrankheit ” (after-effect 
of the disease). 

5) . Leaf-curl and its after-effects may be spread by tubers produced 
by shoots which had suffered from primary infection (deriving from 
the soil). 

6) . Different varieties of potatoes possess a very different resistance 
to the disease ; it seems as if none were completely immune, 

7) . For the control of the disease the following measures are re- 
commended : a) to abstain from growing potatoes for at least five years 
in those fields in which leaf-curl has appeared ; h) to select seed potatoes 
with the greatest care, to grow only varieties which have proved suitable 
to the locality and to choose a favourable soil ; c) to strengthen the plants 
by appropriate manuring ; d) to pick out carefully and remove from the 
growing crop any infected plants. 

859 - A Disease Affecting the Sisal Hemp Fiant : CoUeioitithum Agmm 

Cav, (i). — Banceost, C. K., in The Jouf ml of the Board of Aijimliure of British 
Guiamit Vol. VII^ No. 4, pp. 181-182. Demerara, April 191: p 

The leaves of sisal hemp riffida vat, Sisalam) grown in British 

Guiana 'have during the past -five years been affected' by a disease 'which 
renders them useless for 'the I'neparation of the fibre,, and which is due, 
according to laboratory observations, to CoUeMrkhum Agaves Cav. 

As far as is at present known the parasite has appeared only on plants 
grown away from the coast, but the plant has not been cultivated near 
the coast to any great extent. 

The fungus has been grown on artificial media. Inoculations on the 
cut surfaces of leaves (incisions, wounds, etc.) have confirmed the observa- 
tions of Shaw on the reproduction of the disease and on the pathogenic 
agent. ' 'Attempts to reproduce the disease by placing the fungus on un- 
injured surfaces of' the leaves have failed, thus again confirming the con- 


fi) See No. 883 , B, July 19 x 3 . 


{Ill), 
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cliisioii tliat the organism is a wound parasite, i.e. can only affect the leaf 
originally at a broken surface, 

560 ~ Tie lew Disease or ** Dry Disease ” ®f the Sugarcane : Marasmias 

S&CCAa^i^ — Bancroft, C. K., in The Jmmial of the Board of A zHculiure of British 
Gtiiana^ Vol. VII, No. 4, pp- 183-187. Demerorn, April iqi^. 

The writer describes under the name, of '' new disease '' or dry 
disease the disease caused on the sugarcane by the fungus already known 
under the name of Marasmitis Sacchari. The disease was first observed 
in British Guiana at Berbice in 1907 ; it has subsequently been repotted to 
occur on many estates in different parts of the Colony. On some of these 
it has extended greatly, while on others it does not appear to have progress- 
ed rapidly and in some few cases it has disappeared after a short time. 

The writer reports upon the methods emplo3red in combating the 
disease. The varieties w^hich are generally badly affected in this Colon}^ are 
Bourbon, D 625, B 208 and Green Transparent. The two former suffer 
more than any other varieties, D 109 is also frequently affected ; D145 
and D 118 are more resistant, while D 216 and D 159 ate not reported to 
be affected. 

The planting of the more resistant varieties in badly affected fields 
for a period of several years for the purpose of checking the spread of the 
disease is a matter which should receive careful consideration, as well as 
replacing infected stools wdth plants of more resistant varieties. The 
object of these methods would be to reduce the fungus in the soil to a 
minimum before replanting wdth the more Susceptible varieties. 

561 - Two lew Species of Fung! in Tobacco Seeis Beds: Qioeopeziza tar^ 
rieuia and Hyalopus ^eopMIus, — Saccardo, p. a., and peyronel, b., 
in BolUUino tecnico della coltivazionc dei iahncchi, pubblicato per ctira del R. Istituto 
sperimentale in Scafati (Salerno), Vrar XITT, No. t, pp. 3-<^, t pVitf^. Scpfat’, 

The writers received from the Royal Expei^iment Institute for the 
Cultivation of Tobacco at Scafati two samples of mould from tobacco 
seedbeds, attacked by two species of fungi which they consider new to science 
and which they describe under the names of Gloeopeziza Uwficula and 
Hyaiopus geopkilus. 

' The former is a discomycete characterized chiefly by its ascophores, 
which are cylindrical or shaped like elongated truncated cones resembling 
little ' towers (whence the specific name) ; it ' is visible as brick-red dots 
on the mould, and, according to the information collected by the writers, 
it appears generally in January and February on the seedbeds formed of 
mould, which have previously been warmed and are projected by cover- 
ings. I It develops in patches, frequently large, and forms a kind of red 
crust that hinders the development of the germinating tobacco seeds and 
often kills them. The species is allied to G. Rehmii Zuk. and G. Zukalii 
Rehm, from which it is easily distinguished by certain morphological 
characters. In another sample of mould received later The writers recog- 
ni2ecl G. Uirricula in , a, very young stage of development ; this , materia! 
allowed 'of preliminary observations on the' ' sexual organs^ -(earpdgouia 
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and antheridia) contained in the young ascopliores, which are then com- 
pletely red. 

Hydop'Us geopkihi$ (Mucedineae) is very minute and completely hya- 
line, so that it ’is difficult to distinguish it without the help of the micro- 
scope ; this fungus develops on the same places as G. iurfiada, over which 
it spreads. 

These two species do not live on moulds that have been carefully 
heated to about 100^ C. (312® F.) for a couple of hours. Such partial 
sterilization is therefore recommended for the prevention of these fungi, 
as well as of parasitic diseases, weeds, etc. 

S62 * Ciadochytriism Mai^ryj and C. OUivi&ri^ New Phye-miycetes 01 tlie 

{ eaves of Coichicum atitammle and of Otchls mcarisata and 

O* laxi flora in France. — Hakiot, P„ m Comptes utuius hi:bdonmda'’ns des 

sidnces de I' Acaddmie des Sciences, 19 r 4 , 1 st H .H-ycar, Vol. 158 , No, 23 , pp. 

Par‘% 1914. 

The writer describes (with Latin diagnosis) two new species of Ch- 
dochytrium. One, C. Maiwyi, was found in May 1914 on leaves of Col- 
chicum autumnale at Chalons-sur-Marne ; it seems to differ from all the, 
other species that have been described as parasites of Liliaceae and Itideae. 
The other, C. Ollmeri, was found in May and June of the same year on 
leaves of Orchis incafnata and 0 . laxi flora at Esbly (Seine-et-Mame). 

C. Ollmeri is very near C. Mauryi, but can be distinguished by the 
spots it forms being darker, longer and smoother ; its spores also seem 
larger. 

Orchis laxiflora appears to be only exceptionally attacked, and the 
spots upon it seem smaller and more scattered and never run together to 
occupy the whole area of the leaf. At Esbly plants of Colchicmn growing 
in abundance among the orchises are never attacked ; at Chalons-sur- 
Matne on the contrary the orchises are never attacked. 

The leaves of Orchis on which C. Ollmeri is growing are frequently 
infected by the aecidium stage of Puccinia Orchidearum-Phakridis Klebalm. 

Perhaps the two species otCladochyirimn are only biological species and 
resemble in this the rusts of the group of Puccinia gramink and P. Rnbigo*- 
vera, and the species of Peridermium* 


INSECT PESTS. 

GEXEKALiriEs - OecuFreue® €f the '’olorado Beetle (Leptimiarsa decemlimaiz) In Ger- 
many (I). — lUustyicrtc Undwirtschajilidie Ztiiun , Yeai 3 . 4 , No. 57 , fjp. 55 ^- 539 ^ 
1 fiidt. B rl'n, 1914. 

The presence of the Colorado potato beetle (Lepiinoiarsa decemlineata), 
which had not been seen in Germany since 1887, has been reported from 
Hohenwedel near Stade (Hanoveij ; the Government immediately ordered 
the most drastic measures against this dangerous beetle. 

fi) See also Nos, ngs anti 2360^ B, July, xgir. , , , 
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864 - Micmcoccm nigmfaciem as Cause o£ an Infectious Disease 0! lie 

iarvae of Lachamterm spp. in the United States and in Poitorko* — 

Northrup Zae .11 CentralblaU fur BaktaiologiCf Parasitcnkunde u. Infektionskmnkkeiten, 

Pari. II, Voi 41^ No. 11-17, P1>- 321-330. fi^s. 1-5, plates I-IV. Jena, 1914. 

During the summer of 1912 specially severe injury to various crops 
due to the white grubs of May or June beetles [LachnoUerna spp., Scara- 
baeidae) were reported from Michigan. 

The appearance of these beetle larvae was accompanied by the manri 
festation of a bacterial disease characterized by' the blackening of the parts 
of their bodies o.ffected. The cause of the infection is a species of Micro- 
coccus, for the above reason named M. nigwfaciens. It was found under 
the microscope in almost pure culture on agar plates inoculated from the 
diseased part of a live larva. It is frequently associated with a gas-pro- 
ducing bacillus {Bacillus sepfdcus insectorum of Krassilstschik ?), from 
which it is separated with difficulty. 

The Micrococcus lives in the soil and is present in many soils of Mi- 
chigan, Illinois, Marjdaiid, Northern Carolina, Portorico and very probably 
in other countries also. It grows well on the usual nutritive media, but 
much better on the special media prepared with the larvae (gelatine, agar, 
broth) and on the larvae themselves. It colours well wdth the usual water 
and alcohol colours, and shows clearly the process of division ; it is Gram- 
positive but not acid-fast. 

The disease has been successfully reproduced in a healthy larva of 
Lachnosterm by placing it on artificially infected soil and incising its inte- 
gnmeiit. 

The characteristic alteration was also caused in some healthy larvae 
of another beetle, Allorhina nitida, by placing them on soil soaked with 
water and sterilized, to which some broth containing the Micrococcus in 
suspension was added. It seems as if in the individual larvae of the same 
genus the power of resistance to the Miorococus varies greatly. The 
youngest seem to be the most susceptible ; the larvae of Lachnoskrm 
seem less resistant than those of Allorhina. 

The micro-organism in question proved pathogenic to adults of Peri- 
planela mmrkam ] the disease followed its course as in the larvae of Lack- 
msterna ; nevertheless the infection was apparently limited to the legs. 

It has not been possible to determine whether the Micrococct^s is 
pathogenic for earthw^arms, nor have repeated attempts to isolate it from 
the naturally infected soil succeeded. 

Excessively moist soil favours the progress of the disease and this 
may be considered one of the chief factors in rendering the infection mortal. 

In the soil there exist other organisms which may produce an infection 
in the larvae. The above-mentioned gas-producing bacillus found in the 
culture plates appears in determined conditions to contribute to render 
the disease mortal and it, may be the first micro-organism to invade' the 
insect' , ' ' 

The Micfococcm does not lose its virulence after having been 'Culti- 
vated, axtificially for upwards of a year. 


MEANS OF 
PREVENTION' 

Axn control 
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It has not yet been [)ossib 1 e to try this iiiicro-oryanisni as a reiiiecly 
ill the control of the larvae of Laclmoslcma ; this will, however, lie done 
as soon as possible. The larvae of some Lachmsimm, coiiniioiily called 
cacnlo ■” or “ gitsano bianco ” at Portorico, are there very injurious to 
sugarcane : in order to experiment the Micrococcus against llicni, cultures 
have been sent to Rio Piedras and Mayaguez ; no definite results have 
been obtained. 

From the conchisi"ve results obtained by inoculating and saturating 
the soil, the inference may be drawn that the Micrococcus may in the 
future be usefully employed in the control of the larvae of Lachno- 
sterna, especially in conjunction with other parasitic diseases to which 
the larvae are subject. Since this micro-organism has also the power 
of infecting the larvae of another genus {AUorhina niUda) and also adult 
insects {Periplaneta americana), it seems to suggest the possibility of ex- 
tending its use, applying it especially in the control of other injurious 
larvae in the soil, 

865 - Tile Grass Moth (Remigia repmda), a Pest of Siigareane, liee and 

Faragrass in British Guiaaa (i). — bopiun, g. e., in The journal of the 
> Board of A jimliure of British Guiana, Vol. VEg No, 4, pp. 171-177. Dem&rara. 

Anril T914. 

Remigia repanda is a member of the family Noctuidae; owing to 
its habit of living on numerous grasses, and particularly paragrass {Panimm 
muticum) it has been given the popular name of Grass Moth. In British 
Guiana it has been a well-known pest for many years, though this is the 
first account of its life-history published in the Colony. 

On sugarcane, rice — with^ the rice caterpillar [Lapkygnia frugi- 
perda) — paragrass and other grasses throughout the coastlands tin's moth 
may be found all the year round, and at certain ])eriocls, particulaiiy on 
the occurrence of rain after prolonged drought, the larvae api.)ear in vast 
hordes complete^ destroying whole areas of the jiljove crops. It also 
occutm in several of the interior districts. 

In. Trinidad it has recently occurred as a serious pest eukI it is also 
known as a pest in Jamaica. The following are tlie localities whence 
R. repanda has been recorded : Canada, Labrador, United vStates (Texas, 
Florida), Mexico, Honduras, Costa .Rica, Panama, CoIoinl)ia, Venezuela, 
Guiana, Frazil, Argentina, Antilles (Cuba, where it has licea recorded on 
Hypericum, San Domingo, Jamaica and Martinique). 

Under noiiiial conditions this insect is not responsible for any serious 
damage and may easily be controlled. 

The various instars of the life-history of this insect iii the Colony 
coincide with those which have been described l;)y Dr. Dyar of the United 
States ; his description is appended by the writer. . The ova have never 
been observed on the food-plants in this colony. The complete life-cycle 
occupies under normal circumstances from 26 to 31 days. 

No actual parasites have .so far l>een .secured from this insect in Bri- 

(i) See also No* 803, B. Aug. 19^4. (AV.),* 
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tisli Guiana. Tlie Coccinellid beetle Megilla maculata De Geer frequent!}' 
preys 011 the young larvae, and the so-called Deinerara Robin {Leistes 
guiauensis) will also feed on them. 

On sugar estates the usual method employed when a slight attack 
of this pest occurs is to pick them off the canes by hand and drop them 
into buckets containing kerosene and water. When efficiently carried out 
this is an effective measure, but the ai:>plication of dry powdered arsenate 
of lead would give just as satisfactory results and would |)rove cheaper. 

When it attacks rice in the nursery beds, flooding may be resorted 
to, as described for the control of the rice caterpillar. 

As regards paragrass, the value of the crop hardly guarantees the 
application of control measures ; a field when badly attacked may be left 
till the caterpillars enter the chrysalis stage and then burnt off to prevent 
further infestation, 

866 - A New Sugareane Aphis (Aphis bituberculaia) in Loiiisiatta, Wil- 
son, H. F., in Entomolo laical News, Vol. XXV, No. 7, pp. plate XIII. 

Philadelphia, 1914. 

The writer received in 1912 some specimens of an aphis which had 
been found on Sacchanim officinamm in Louisiana (Audubon Park, New 
Orleans). Not having been able to indeiitify it with any other aphis found 
on sugarcane, he describes it as new to science tinder the name of Aphis 
hiiuherculata, 

867 - Eelworms InjnriBi Hops In Bavaria. ~ Wagner in //if 

zenschuiSf Year Xil, Part 6, pp. 66-68, i fig. Stuttgart, 191.1. 

In August 1913 the writer observed at Pornbach in a well cultivated 
seven-year-old hop garden a few^ dozen ]:)lants near each other which pre- 
sented a very stunted growth. The hops were quite withered and worthless. 

It has been ascertained that the mischief was due to the presence of 
eelworms — very probably TylencJms devast atrix Kithn — on the rootlets. 
Eelworms had not x}reviously been observed at Pornl)ach, even on other 
crops. 

868 €vodmm c 0 maJtis» a Cabbage Moth, Attaeking Turnips in Queensland. 

Jarvis, FJ., iu The Queensland A\;nculluml Journal, New Series, Vol, I, Fort 6, 

pp, 437-439, plate 62. Brisbane, 1914, 

; One of the least known oablage moths, Godara comalis, has recently 
manifested a decided liking for turnips, the caterpillars feeding freely on 
the leaves so as to leave only the skeleton. 

This species US sometimes found' in, association with Hellula tmdalis, 
a notoriits pest known, as the cabbage webworin, which not only causes 
serious damage' to this vegetable, bxtt is destructi\^e at times to' turnips 
and other cultivated Crucifers. 

With reference to control, prompt, measures at^ the commencement^ of 
the season are of the' utmost importance, since destruction of the, first, brood; 
of moths will materially decrease the ,injuriO'Us action ,of succeeding gene,- 
„ nations. Arsenical sprays are of 'little' use against larvae well -established 
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among tlie heart leaves of big cabbages, but slioiild be effective applied 
to young plants or to the foliage of turnips. 

The writer does not believe that this pest has hitherto been reced'd t?d 
as attacking cabbage seed-beds, but if it should do so Bordeaux anixtiire 
sprayed upon seedlings whilst in the bed and when planted out slioiild 
act as a deterrent. 

It is advisable to destroy carefully all weeds, especially of Cruciferous 
plants, and any badly injured cabbages, and never to allow stitinps with 
worthless leaves to remain in the held after the crop has been removed. 
Such refuse should be put in a heap and burnt without dela}?-. Cultivating 
between cabbages at a time wdien the larvae are in the x)iipal stage wi'^uld 
doubtless destroy many of them, and also improve the general condition 
of both crop and >soiL 

869 - ' tis Rose Beetle (Adoretm vestitm) and the Isijary it Causes ia tie 
Simo.ia liianls. — ► in<iBUijRiCir,% E., U1 ZcU^cknil fur wis^emchajtliche Imekienhio- 
to Vol. X, n-rl 2, |>i>. 41-47, i-f>. U rlhi“Suiionebf'itr, X914. 

The writer gives a minute description of the larva, pupa and imago 
of Adoretus vestitm Boh., which is very abundaixt in the island of Upolu, 
where it is called '' Rosenkafer ''by the German colonists, as the perfect 
insect attacks by preference rose leaves, wjiich it riddles completely. The 
rose plants are often quite despoiled of their leaves and killecL The insect 
feeds also on larger leaves such as those of cacao, end in a characteristic 
manner, leaving only the outer edges and the ribs untouched. The 
writer recently observed many young cacao plants in a plantation 
destroyed, by Adoretm, Even large trees were seriously 'iaijiired by these 
insects. Other frequent host plants are Coffea liherica, Hibiscus tiUacem 
fan " of the Samoans ; almost every plant has its leaves Ci)niplctely 
devoured), Terminalia liioralis {** talie " of the natives) and others. 

The injury caused by these beetles, with the exce|)tion of that to 
roses (which have no economic importance iuvSamoa), has not hitherto l:)een 
very severe ; the insect and the mischief that it does are, however, cm the 
increase and perha|)s before long it may become ’dangerous. 

The eggs of Adoretm are unknown to , the writer. The larvae wliea 
fully developed are about eight-tenths' of an inch in length;, they are of 
a yellowish white and are found at all times and of .all siz,es on the roots 
of Graniineae and under rotting vegetable matter, especially in decomposing 
farmyard manure, from which it maybe inferred that the insect multi- 
plies all the year round. Before pupating, the larvae rest for a long time ; 
then they prepare, by means of a special secretion, a kind of cocoon of 
earth which protects them from their enemies. The larvae do not injure 
the roots of plants. Probably the insect has, been introduced into the 
Samoan Islands (where it was first noticed about six years ago) in the 
larval stage by means of vegetable matter surrounded by earth. The 
adult insect is from 0,4 to 0.5 in, long ; its colour varies from yellowish 
to a browniish i'ed» It lies hidden during the day and is therefore very 
rarely found ; it feeds and mates at night. If disturbed it allows: itself 
to fall from the leaves. It' appears in great numbers throughout the year* 
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It lias been observed that it Is always the small cacao trees not sheltered 
in any way which are killed by the insect, while those in the shade of other 
trees or slirrotinded by bananas, for instance, often remain uninjured. 
Roses have been protected mosquito curtains being thrown over them 
at night and cacao nurseries might be equall}?* protected by old fishing 
nets. Shaking the plants and collecting the adult insects has given only 
partial results, as new individuals keep on appearing. Spraying with 
various substances has prevented the beetle from devouring the leaves, 
but these have been damaged by. the remedies used. Insectivorous birds 
or mammals ought to be introduced into Samoa to feed upon the larvae 
in the soil. Hitherto the attempts to infect Adorehts with the green mus- 
cardine fungus [Metarrhizium AnisopUae), which has been recently used 
in Samoa with very promising results against the larvae of Oryctes rhino- 
ceros, the worst enemy of cacao, have failed. The writer will continue 
his researches in this direction. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Present Status of the Cattle Industry in Canada 

by 

H. S. ARKEI,!,, 

Assistant Live Stock Commissioner, 

According to the last Dominion Census held in 191X, there were in 
Canada at that time 6 533 436 ‘cattle. The following table indicates how 
these are distributed by provinces as well as the comparative increase 
which has taken place during the last 40 years. 

An examination of the above statistics, wliile making clear that there 
has been a regular and reasonable increase during the past fifty years in 
the cattle population of the country, reveals a somewhat anomalous situa- 
tion as regards the proportionate development of the Eastern and Western 
areas of the Dominion. In Eastern Canada, production has barely held 
its own and particularly in the provinces of New Brunswick and Nova 
Scotia there has been a distinct falling off during the past two decades. 
On the other hand, Western Canada, including the prairie provinces and 
British Columbia, has made definite and satisfactory advancement. 

The conditions causing this situation are not far to seek. The lure 
of free land has turned the tide of settlement westward, the movement of 
emigration being not only from across the Atlantic but as well from the 
rural districts of the Maritime provinces, Quebec and Ontario. The re* 
distribution of population, following the opening for settlemnt of the ex- 
tensive and fertile areas in the provinces west of the Great Bakes has 
had a very important bearing upon the development of the live stock in- 
dustry. 

A further feature, pertaining to the relative growth of urban and rural 
populations, should also be alluded to in this same connection. There 
has been, during the past ten years, in every province of Eastern Canada, 
^yrith the exception of Quebec, a decrease in the rural population, while, 
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1S71 1881 

I 

1 1891 

1901 

! T911 

i 

Ffime Ednwd Island. 

3 ^’Hlcli Co'ws . - 

Otlier Cattle 

; i 

; i ; 

■ I 1 

— 45893I 45 849 ' 56437 

— ■ : 44827; 45 846 i 56342 

I 

1 52 109 
f 68 287 


Totals . . . 

1 '90 722 

91 695 

II2 779| 120396 

Nopa Scotia, 

Mildi Cows . . 
Otlier Cattle. . 


; I : i 

122 6SS' 137639' 141 684I 1388x7 

I51279; 1879641 1830881 177357 

' 129302 

158 122 


Totals . . - 

273967' 325603 

! 324 772 

316 174 

287 424 

New Brunswick. 
Milcli Cows . . 
Other Cattle . 


S3 220 103 965 

80467; 108595 

1 106 6.^19 

1 98043 

III 084 
ii6 II 2 

xoS 532 
113659 


Totals . . . 

■ ■ 1 : 

1636S7I 212560: 204692 

227 196 

222 X91 

Quebec. 

Mllcli Cows . . 
Other Cattle . 


1 

406 542! 490 977 ^ 549 544 
376920I 539356:' 419768 

767 S25 
598 044 

753 134 

697 S60 


Totals . . . 

7S3462; 1030333 

9693x2 

I 365 S69 

X 450 994' 

Ontatio. 

Milcli Cows . . 
Other Cattle . 


63S 759 ; 7^2 245 

7644151 919924 

876 167 
1 064 506 



I 065 763 
I 422 043 

I 032 979 
I 471694 


Totals . . . 

i 

I 403 1 741 1702167 

X 940 673 

2 487 806 

2 504 673 

Manitoba, 

Milch Cows . . 
Other Cattle . 


— 20 355 

— ■ 39926 

82 712 
147 9S4 

141 481 
208 405 

155 337 

279 776 


Totals .. . . 

— ■ ; 60281 

230 696 

349 S86 

435 ^3:3 

Saskatchman, 
Milcli''''Cows . . 
Other 'Cattle . 


— 


— 

181 146 
452 466 


Totals . . . ' 

: — ; — 

— 

633 612 

X Ofth- West T erri lory . 

Milcli Cows . . ' 

Other Cattle 

' 

: 1 

— ’ 3 37 003 

— ! 9 024; T94 S24 

56634 
2x2 145 



Totals . . . 

— ^ 12872 

231 827 

268779 

— 

Aiberia, 

IfBIch Cows . . 
Other Cattle . 


— ; , — 

— 

46 10 1 
276 859 

147 687 

592 163 


Totals . . . 



322 960 

739 S50 

British Columbia. 
Milch Cows,. , 
Other Cattle . 


— 10 878 

— 69 573 

17 504 
1094x5 

M 535 
100 467 

33 953 
105230 


Totals . . , 

— 80451 

126 919 

125 002j 

139 183 

Dominion of Canada. 

Milch Cow*s‘' I 

Other Cattle ........ i 

I 25X 209; I 595 Soo 
1373081I 1919189 

1 857 112 

2 263 474 

2 408 677! 
'3 167 774 [ 

2 594 3:79 

3939257 


Totals . . . 1 

2 624 29oj 3 514 989 

4 120 5S6 

i 

5 576 45 lj 

6 533 436 
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for the same period^ there has been a significant increase in the urban 
population. In Western Canada, however, there has been an increase 
of population in both rural and urban districts. The following table will 
be of considerable interest in making clear this comparison. 


Rural and Urban populcfUon of Canada in 1911 and 1901 hy Provinces 
and the Increase in the decade. 


provinces 

Population 19 ii 

Population 1901 

Increase 

Rural 

Urban 

Rural 

Urban 

Rural 

Urban 

Bomimon total . . 

3 925 502 

3 281 14I 

3 349 5 i(> 

2 021 799 

■f 575 9S6 

4* ^ 

259 342 

Alberta ...... 

232 726 

141 937 

5^399 

20 623 

-f 180327 

4 _ 

I2I 314 

British CoiUmbia . 

188 796 

203 684 

88478 

go 179 

4- 100 318 

+ 

113 505 

Manitoba 

255 249 

200 365 

184 738 

7^^473 

+ 70511 


129 892 

New Brunswick . . 

252 342 

99 547 

253835 

77285 

— ' U '493 

+ 

22 262 

Nova Scotia. . . . 

306 2 10 

186 128 

330 rgi 

129 383 

~ 23 981 

+ 

56 745 

Ontario 

! 1 194 785 

00 

00 

ro 

I 246 969! 

935978! 

— 52 184 

+ 

392 51 S 

Prince Bdward I. 

1 78758 

14970 

S8 304 

14 955] 

— 9546 

4 * 

15 

Quebec 

1 032 441 

970 791 

992 667 

656 231 

i-i- 39 774 


314 560 

Saskatchewan . . . 

1 361 067 

365 

1 73 729 

17 550' 

1+ 287 338' 

| 4 - 

113815 

Yukon ...... 

Northwest Territo- 

I 4 647 

1 

3S65 

1 18077: 

9 142 

|— 13430 

i 

5277 

ries ... ... 

! 184811 

20 129; 

|— 2 933 

1 

i 



The table given above throws considerabip light upon the relation exist- 
ing between supply and demand with respect to the marketing of meat 
products in the Dominion. Reason is presented for the fact that during 
the past decade exports have fallen off and imports have increased, while 
within the past three or four years prices have advanced at ,an unpre- 
cedented rate. It now becomes cleat that while the consuming centres 
have been extending in area and increasing in population, the producing 
areas have become depleted in population and potentially, for the present 
at- least, not largel3r increased in extent. In explanation of this latter 
statement it should be remembered that, hitherto, grain growing and not 
stock raising has been the most prominent feature incident to the agri- 
cultural development of Western Canada and that the increase in the rural 
population of that part of the country has thus far resulted in an increased 
output of wheat, oats, barley and flax rather than in an appreciable 
extension of stock-breeding operations. Moreover, the influx of settlers 
has gradually entailed a systematic reduction of the prairie pasture and 
ranching' areas, with a 'correspoding curtailment in the rearing of cattle 
^ 'Under range conditions. Much of the land, therefore, which was formerly 
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devoted to cattle raising lias, during recent years, been placed under ciiiti- 
vation and, in consequence, is not now producing its one-time quota of 
marketable animals. Mixed farming is, however, now rapidly gaining 
ground in Western Canada, particularly in the more northerly portions 
of the three prairie provinces, and this accounts for the fact that, despite 
the reduction in the range areas, the West has been able of late to appreci- 
ably increase its cattle stock. It would seem that a considerable extension 
of this movement may be confidently expected within the next few years, 
there having been already established there the foundations of a great 
cattle industry. 

As casting additional light upon the present relative . demand and supply 
of beef and beef products, reference should now be made to the changes 
which have taken place in our export and import trade during the past 
few years. The following table furnishes a great deal of useful informa- 
tion in this connection. 


Canadian exports and imports of cattle and beef. 



Bacport cattle trade 

Import cattle trade 

Yeai 

Cattle 

Beef 

Cattle 

Beef 


Number 

Ubs. 

Number 

nbs. 

. 

1883 

66396 

628 728 

20 978 

2 764 736 

1893 

107 224 

356 106 

1851 

5 599 113 

X903 • 

176780 

2 37S 175 

37 5*8 

X 254 

1909 

162 945 

1 571 585 

2 601 

I 306 607 

1910 ' 

^57 3 ^^ 

1318397 

1 I 012 

1 446 302 

1911 . 

: 124923 

974411 

1 3044 

I 170 649 

1912 

: 61517 

1 948771 

j 2 97 ^ 

1 976 949 

1913 (calejidar yr.) . 

1 216295 

i - — 

9 127 

1 - — 


By wa}’ of comment upon the above figures it should be explained 
that the expott trade of live cattle to the United Kingdom has practic- 
ally ceased, notwithstanding the fact that this trade, for a considerable 
period, absorbed the best and heaviest cattle produced in either Eastern 
or Western Canada. The great lairages in Eondon and Liverpool, built 
exclusive!}^ to handle American live cattle, now remain permanently empty. 
The markets of the United Eiiiigdom have been forced to the conclusion 
that they can iio' longer drawr their supplies from this continent. 

As the table , does not make it sufficiently clear, reference should be 
made, perhaps, to the peculiar situation which developed during 1913 in 
connection with the exportation of cattle to the United States. Practi- 
cally all of the cattle exported, as credited to that year, went across the Ame- ' 
rican border. Such an anomalous development, however, has been signi- 
ficant of only one thing ; that, with the removal of the American, tariff, 
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higher prices ' could be realized in the United States than in this country. 
The liquidation of Canadian stock continued until an equilibrium was 
reached, the movement further accentuating the already marked scarcity 
of marketable cattle on this side of the border. Never in our statistical 
history have prices attained so high a figure, either for cattle on the hoof 
or for meat in the butcher shops, as has been the case tills year. 

As regards prices, market returns and the mcvement of meat within 
the country, the average market returns for the past years in the case of 
choice butcher cattle sold in Toronto have been as follows : — In 1911, 
$ 5.76 - $ 6.10 per cwt ; in 1912, $ 6,92 - $ 7.17 per cwt ; and in 1913, 
$ 6.94 - $ 7.23 per cwt. These figures tell their own story and the facts 
which they suggest are fully featured in the scarcity of cattle in the country. 
Marketings on the whole have increased during the past few years. Parti- 
cularly is this true in the case of calves, there being 112 053 head marketed 
at Toronto, Montreal and Winnipeg in 1909, as compared with 162 539 in 
1913. It can scarcely be said, however, that the marketings of 1913 re- 
present normal conditions, particularly m view of the large exportation 
to the United States. 

Whereas formerly thousands upon thousands of cattle were received 
at the Toronto and Montreal markets for feeding and export purposes, 
those so received in 1913 did not total more than 2 239 head. The output 
of Alberta and Saskatchewan, which at one time w^ent forward to Winnipeg, 
is now either consumed locally or, particularly in the case of Alberta, 
shipped into British Columbia. During the month of Pebruar3r 1913 
three-quarters of a million pounds of beef were shipped from Ontario 
and one-quarter of a million pounds from Alberta to Canada’s most westerly 
province. Even the prairie provinces are taking some supplies from East- 
ern Canada, partly through the importation of meat, but chiefly in the way 
of carloads of breeding cattle. In the latter movement British Columbia 
has also largely participated. As regards Eastern Canada, the Maritime 
promnces, particularly Nova Scotia, are now drawing freely from Ontario 
and Quebec. Very recently their receipts ran up to nearly a million pounds 
per month. The larger cities have each taken their quota, but fully a 
quarter of the amount went direct to Sydney, North Sydney and Sydney 
Mines in Cape Breton, where there are large manufactories of iron and steel. 

A review of the facts already presented point to the one conclusion, 
that the country, owing to an inadequate supply, has been forced to a cur- 
tailment of meat consumption. That there is a remarkable shortage of 
cattle and that there has been' a' decrease in the per capita consumption 
of meat is borne out by an analysis of the figures. Notwithstanding her 
large area and great agricultural resources, Canada, in so far as live stock 
products are concerned, has now ceased, except upon occasion, to be an 
exporting country and has already been compelled to import considerable 
quantities of foreign meat. The present situation, it must be admitted, 
is largely consequent upon the nature of our economic development, but 
the causes producing it are steadily calling into being their own remedies. 
Everywhere throughout the country there is already on foot ,a comprehen-' 
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sive movement toward the conservation of breeding stock and an exten- 
sion of breeding operations. With breeding cattle in demand, with fewer 
calves going to the shambles and with a steadily growing domestic market, 
it may confidently be predicted that we are about to enter upon a period 
of general progress and expansion. 

Up to this point, we have chiefiy comprehended in the discussion the 
business of beef making. Sj^ecial reference should now be made to the 
position occupied by the business of dairying in the development of cattle 
husbandry in Canada. There are, particularly in the proidiices east of 
the Great Lakes, certain well defined areas where dairying and dairy cattle 
have for generations been directly associated with the agricultural opera- 
tions of the people. In Nova Scotia and New Brunswick the Guernsey 
and Jerse^^ breeds have predominated ; in Quebec, the French Canadian 
and Ayrshire, w^hile in the dairy sections of Ontario, the Ayrshire and Hol- 
. stein have attained the preference. In certain districts of the provinces 
mentioned, dairying has been, for many 3’‘ears, almost exclusively followed 
and it should now be pointed out that recently, particularly in the pro- 
vince of Ontario and in Western Canada, dairying as an industry has made 
very rapid progrCvSS, its devlopment paralleling, in part at least, the increase 
in our urban population. Formerh^ the making of cheese and butter 
constituted the most important part of the business. Now,, on the other 
hand, more remunerative avenues have opened up in connection with 
the shipment of milk to our more important towns and cities, and with 
the supplying of cream to the ice cream trade and for export to the United 
States. 

It is generally admitted that the dairy cow yields a larger economic 
return than does the beef steer and that milk as a wholesome, nutritious 
food product is cheaper' than meat. While, therefore, there are large 
areas of the Dominion suitable only for beef raising, still, the attention 
of the farming public both East and West is being directed to the profit- „ 
earning ability of the cow that will produce milk. 

It would almost appear that the successful future of the beef in- 
dustry iii this country is dependent upon the ability of the breeders of 
pure-bred beef stcck to combine in the cattle they produce the capacity 
for reasonable milk production, with an inherited tendency to 'thick 
fieshing and to 'early maturity. 

It would be of interest in an article of this kind to outline in some detail 
the progress and development of breeding operations in improving the type 
and quality of our cattle through the use of imported and home-bred 
.pedigreed stock. The position of the Dominion, however, is now so well 
attested and so firmly established by the laurels won by Caiiacliaii-bTed _ 
onimals at International Exhibitions, where both beef and dairy breeds 
have been represented, as to make it ..scarcely worth while to dw^ll ixpoii 
this feature of the industry. Certain of the older sections of the Dominion 
have long been recognized as amongst the most important and most depend- 
able of live stock breeding grounds upon the North American Contitient, 
Several factors have contributed to thc'- attainment of this position, notalde 
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amongst which in brief summary, may be mentioned : — the importation 
through a long period of years of carefully selected stock from the best 
herds of Great Britain ; the climate and the character of the food which 
have developed hardiness, quality and finish; the competitive rivalr^i' 
amongst breeders as encouraged by the great national and international 
exhibitions ; the organization of district breeders' clubs, and the institution 
of the Canadian Record of Performance. Comment upon these factors 
is iiiiiiecessar^?- except that it may be exxolained that the Canadian Record 
of Performance w^^as initiated hy the Federal Department of Agriculture 
in the interests of the breeders of dairy cattle and consists in the testing 
at reasonable intervals of the milk and butter-fat yield of cows whose 
owners ai>ply therefor under the conditions laid down by the Department. 
The information which is rendered available by these records provides a 
standard for the selection, particularly of pure-bred sires, and its use is 
steadily leading to an improvement in breeding xjractice. 

One other factor is yet to be alluded to : It is, the nationalization of 
the Canadian Records of pedigreed stock, which has not only made possible 
a systematization of our national live stock records, but has, as well, further- 
ed and advanced in a very direct manner the business of the pure-bred 
stockman and the cattle industry’ of the countr^c 

Until the year 1900 all the Dive Stock Records in Canada were conduct- 
ed b}’' the Provincial Departments of Agriculture or by breed associations 
more or less provincial in character and scope. Although the most im- 
portant record associations had their origin in the Province of Ontario, 
books of record were also established in Quebec, the North WevSt Terri- 
tories and in each of the Maritime i>rovinces. This multiplicity?’ of records, 
without uniform standards of registration, proved a source of confusion 
and expense to breeders and farmers and a hinderance to iiiterprovincial 
and export trade. The first step taken to improve the existing situation 
w?as the passage in igoo of an Act respecting the Incorporation of Live 
Stock Record Associations. Leading Record Associations promptly availed 
themselves of this Act and secured incorporation under Dominion charters 
within the next few months. 

The establishing of a national system of records was the subject' of 
discussion at man 3" breeders’ meetings up to the year 1904, when General 
Convention of Live Stock Breeders from all parts of Canada was called at 
the instance of the Minister of Agriculture. , At this Convention, committees 
were appointed to v/ork out the details of a scheme promding for the nation- 
alization of Canadian Live Stock Records, and in April of the following, 
year another convention of delegates from each of the Live Stock Record 
Associations wsis held in Ottawa and a National Record Board established. 
The National' Record 'Board is composed of representatives elected by the 
Boards of Directors ' of the various breed associations on the basis of • two 
persons 'for every 100 members or under, and' one additional representa- 
tive for each 500 members. , ^ 

, It is to these men, forming the, National Record Board, that the breed 
associations delegate, the wo'rk of carrying on the National'' Record OfiSice 
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to their mutual advantage, but with due regard to the Constitution and 
rules of entry of each association as laid down in the Dominion, charter 
tinder which it is incorporated. 

The Record Board meets annually and discusses and decides the 
larger questions connected with, record matters. In order that the detail 
of registration may be efiidenti3^ looked after, an Executive Committee 
is elected hy the Board, one man representing each class of stock as follows : 
— Heavy Horses, Light Horses, Beef Cattle, Dairy Cattle, Sheep and 
Swine. These representatives, presided over by the Chairman of the Na- 
ticnal Record Board, with a Secretary-Treasurer, constitute what is called 
the Record Committee. This Committee meets at sufficiently frequent 
intervals to look after the work entrusted to them by the Record Board 
in the matter of registration, which includes management of the National 
Records Office, This office is placed in charge of an Accountant, who is 
also Secretarr'-Treasiirer of the Board and has full supervision of the seve- 
ral registrars and clerks. It will be seen that the work of registration 
is entirely under the control of the breeders themselves through their 
Breed Associations, Record Board, Record Committee, Accountant and 
Registrars. The Department cf Agriculture, however, furnishes -office acco- 
modation and equipment, including stationer}^ and other supplies, and 
assumes a further responsibility in connection with the work of the Records 
Office, to the extent of guaranteeing the authenticity of the certificates 
issued. That is to say, the registration certificates, after being prepared 
ill accordance with the office records and carefully checked by the registrars, 
are handed over, along with the application forms received from the breeder, 
to an officer of the Department, who examines the certificates and compares 
them with the breeders^ applications. If found correct, the certificates 
are approved by this officer, on behalf of the Minister, under bis own 
hand and the seal of the Department. 

Regarding the disposition of fees received, the}^ are all deposited in 
a bank to the credit of the association for which ther^ are sent. These 
monies are pa3mble only to the order of each representative association 
through its officers. It is, therefore apparent that the Record Committee; 
after depositing these funds through the Accountant, has no, further con- 
trol of them. 

To finance the affairs of the office, a monthl}^ levy is made by the Re- 
cord Committee on all self-sustaining associations. The amount charged 
for each association is based on the charges for the previous year. If 
the levies prove too large or too small, adjustment is made at the end of 
the fiscal year. The expenses of the Associations on which levy is not ^ 
made are provided from a grant given b3^ the Department of Agriculture 
to the Record Committee. In doing this the Department is carrying out 
an agreement to assist new records. The monies accruing to an associa- 
tion not expended as above, noted, are, subject to the order of the asso- 
ciation, to be used' in meeting the expenses of officers and directors, for the 
purposes of publicity, or in such other^ ways as are provided in Section 13 
of the Live Stock Pedigree Act, 
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It may be added that the recording of live stock under the present 
system is found to work very satisfactorily. The methods now followed 
have eliminated not only the control of records by close corporations but 
the possibility of the occurrence of those complications inseparable from 
the existence of imiltiplicity of records in the same country. The recording 
of live stock is characterized by accuracy, promptness and economy of 
administration, Canadian Records are now recognized as official 

not only throughout the Dominion but in other countries as well. 

With the single exception of the Canadian Holstein Friesian Asso- 
ciation, which has a Dominion charter but has not yet seen fit to co-operate 
with the other Associations, all Record Associations in the Dominion are 
operated under the Kational Records System. 

way of general information with respect to the strength and stand- 
ing of the various pure-bred Cattle Breeders' Associations in the Domi- 
nion, the follownng statement, setting forth the registrations for the A^ear 
1913 and the total membership to date, is submitted : 


Name of Association 


Registrations 

Membership 

— 


1913 

19 IS 

Bommion Shorthorn Breeders’ Association . . 

• 9 

2051 

Canadian Ayrshire Breeders* 

» . , . 

• 325S 

I 084 

Canadian Hereford Breeders’ 

n . . , 

. I 362 

301 

Canadian Jerse5^ Cattle Club. . . 


. I 155 

267 

North American Galloway Association . . . . 

23 

22 

Canadian Aberdeen Angus 


^ 831 

1.79 

Canadian Guernsey Breeders’ 


. • 79 

31 

Brench Canadian Cattle Breeders’ 

Association 

■ • 334 

172 

Canadian Red Polled Association. 


90 

28 

Holstdn-Friesian Association of Canada . . . 

. 6 815 

I 646 


The Crisis in Italian Sericulture and 'the Measures 
lor Averting It 

by 

Orhste Borbioa, 

Professor of Rural Economy at the Royal AgficuUutal College^ Portid. 

The production of cocoons and the silk industry are among the greatest 
sources of revenue of the' Kingdom of Italy, The former ranges between 
six and eight millions sterling per annum and the latter supplies an export 
trade which at present amounts to about 20 millions, but which some, years 
ago reached 28 millions. 'Both have very ancient traditions, for the rearing 
'of silkworms was introduced into Calabria by the .Byzantine Greeks in ' the 
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teiitli or ekventli century ; the Norman kings extended it to Sicily and fos- 
tered the silk industry to such an extent that between the twelfth and the 
thirteenth centuries Catanzaro, Reggio and Messina had famous factories 
producing velvets, brocades and other silken goods. Later, both silkworm 
rearing and the silk industry spread northwards and flourished there also. 
Indeed the chief characters of the greatest Italian historical novel — the ‘ Tro- 
messi Sposi ’’ of Alessandro Manzoni — are two humble silk-weavers of 
the year 1630. In the eighteenth and nineteenth centuries silkworm 
rearing and the industry connected with it continued their progress through- 
out the Valley of the Po (while they declined in the south of the country), 
and underwent a considerable increase owing to the excellence of the product, 
uneqtialled by that of any other country. The reeling, spinning and weav- 
ing of silk and the silk by-products industry, notwithstanding serious 
obstacles and several financial disasters, established themselves firmly, espe- 
cially ill Liguria, Piedmont a,nd Lombardy ; Como and Milan came to be as 
important centres of the silk trade as Lyons, Zurich or Crefeld. The ser- 
vice knonai in Italian as condizionatura or in French “ passage a la 
condition '' of silk, that is the deposit of the bales of silk in certain ware- 
houses, whence samples are taken with a view to investigating the quality of 
the silk and determining the use to which the raw product is to be put, lias 
attained and maintains in Milan much greater proportions than in the other 
silk centres of Europe, ■ ’ , , 

These results are all the more worthy of consideration as they have 
been attained in spite of ever increasing difficulties, especially the fall in 
prices, the increase of the cost of production, and the customs' duties 
levied by the countries importing Italian silk fabrics. The fall in prices 
from IS 6 d or is qi to less than is per lb. was caused by tliQ competition of 
Asiatic silks, which, though much inferior to Italian silks, beat them through 
their lower price. Further, while the produce exported more than trebled in a 
quarter of a ceiitur33 as the table below shows, since 1890 the wnges of agri- 
cultural and industrial labom* have increased by tvllj 50 per cent. Against 
the effects of this increase of cost, both the silkw^orm rearers and the factories 
opposed continued improvements in the yield and technique of their output, 
Lastly the silk substitutes appeared on the market : artificial silk, mercer- 
ized cotton, viscose and the like. Though these only take the place of silk for 
special purpo.ses they contribute to reduce the 'demand and consumption. 

The ever increasing arrivals of Chinese and Japanese silks on the Euro- 
pean and American markets have altered the relative position of Italy 
in the w^orld's market as showm by the figures in Table I. From them also 
it is easy to Judge to what an extraordinary degree the consumption of silk 
has increased, notwithstanding the increased production of substitutes (i). 


(i) Xiiese data liave been collected by the ** nmoa des Marchands de Sole ” of I^yons, 
and published in the Bottdtim di kgtslaziotie e dogamUf Part II, 1890, p. 614 , 

J903* P* 3S8; 1913, |>. 1034. ■ 
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Tabriv I. — Average yearly production of silk {in metric tons). 


Coimtry ; 

1 

5:885-1889 : 

1899-1903 

2907-1911 1 

1912 

Italy 

3 ’ 

4 272 

4 190 ; 

4 i 05 

France .... 

669 

599 

542 ' 

505 

Spain 

66 

81 

S2 

78 

Atistria-PIungars’ 

M 5 

300 

352 

294 

Total Europe 

4 093 

5252 

5 175 

4 982 

Eevant and Central Asia 

667 ; 

: 2 083 

1 2 903 

! ) 

2233 

Exports from Sliangliai j 

2549 

; 4598 

I 3 222 

6 400 

» Canton i 

I 149 

2 153 

I 2258 

2 260 

» Yokoliama 

I 928 

4309 

8 124 

10 867 

Calcutta 

553 

i 290 

261 

133 

1 

Total of the whole world . 

j 

10939 

1 1 8 685 

23943 

' 26 915 


The ratios between the figures for the period 1885-1889 and those 
given above for 1907-11 show how the individual States have modified their 
output : 

Italy from i to 1,35 

France » » 0.80 

Spain n 1) 0 1.24 

Austria- Hungarj- >* a 1. 43 

I^evant and Central Asia .... m >5 » 4.36 


Exports from: 

SRangRai. 
Canton . 
Yokoliama 
Calcutta . 


» » » 2.04 

M ,» 1. 96 
» « 4.21 

n )v 0.47 


While the European and American world increased its demand for silk 
by 13 000 metric tons, Europe contributed only about 1000 tons, the remain- 
ing 12 000 being supplied by China and Japan and forming the basis of the 
great business and trade activity of the last decade in the Ear East. Italy's 
contribution, which between 1885 and 1889 amounted to 28.4 per cent, of 
the total silk, fell to 17.3 per cent, in 1907-xi. According to our statistics 
the production of fresh cocoons, which was from 38 000 to 40 000 metric tons 
between 1880 and 1889, reached 57 300 tons in 1900 to 1904 and in the 
succeeding years fell to the following figures, : 


Production of cocons in Italy from 1905 to 1913 {in metric ions). 


Year 

Tons 

Year 

Ton® 

— . 



— 

^905 

• - ■ Sr 940 

1910 

47964 

1906 

53 838 

19 II 

..... 41952 

1907 ... ' . . 

..... 57058 

1912 

47470 

1908 

1909 

• •• • • 53193 

. . . . . 50 760 

X 913 



2 
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The prices of the raw material and of silk were in keeping with this trend 
of affairs. Up to 1875 they were high, as much as is is gd and 2 s 2d per 
pound of cocoons, and sometimes even 36s per lb. of silk ; after 1880 they 
varied as follows : 


1 

pericds and years j 

1 



Prices at Milan, 

per lb. in gold 

Fresh cocoons 

H.aw silk 

(sublime braodj 



£ 

d 


® 

d 

1880—1884 


I 

5 


19 

7.4 

1885-1889 


I 

2.8 


^7 

9 

1890—1894 ... 


I 

2.4 


17 

94 

1895-1899 .... 


0 

9.8 


16 

0.5 

1900-1904 


I 

08 


16 

6.3 

1905-1909 

1 

I 

2.9 


17 

6.8 

1910 I 


0 

xi,6 


3 C 5 

3-6 

1911 j 


I 

0.3 


15 

3.6 


1912 . 

1913 


0 

1 


10.5 

1.6 


^4 

17 


9.1 

1.2 


After 1900 the highest prices of cocoons were in 1907, namely is 5^ i 
with the raw silk at i8s ; hut in 1908 and 1909 the former fell to 
IS id and is and the latter to 15s and i6s 6 

At the same time, this fall in prices, due to competition from China 
and Japan, allowed the ■world's consumption to quadruple itself in thirty 
years, as the use of silk extended to all classes; this gave a fresh impetus 
to the industry. But the same causes produced difficulties for the Italian 
industry and rearing, especially in conjunction with the increased cost 
of labour. The rearers and manufacturers fought against these difficulties 
and held out for oyer ten years, so that up to 1907-08 the increase in 
the production of cocoons kept pace with the increase in The silk trade 
shown by the following figures (in millions of francs) : 


Period and years 

1S91-1S95 . . . . 
1896-1900 .... 
190X-1905 .... 

1906 

X907, 

1908 

1909 

rgio . 

1911 

1912 




Imports 

Exports 

114.6 

321.8 

147-3 

410.9 

218.5 

555.6 

250.5 

683.7 

314.0 

710,2 

242.5 

. 5534 

236.3 

615.6 

269.5 

533.1 

259.7 

505.7 

212.8 

549-5 

200.3 

497.1 
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The data on the comraercial activity also show an optimum in the period 
1905-1907, in which the imports averaged about £10 000 000 per annum 
and the exports about £26 600 000. But from then up to 1913 there is 
a fail of about £8 800 000 in the total trade, which is a vei3r eloquent index 
of the difficulties against which silkworm rearing and the silk iHdustr5?' 
have to contend. They have had to struggle for several years against low 
prices and sometimes even to work at a loss and to resist the formidable 
competition previously mentioned. This explains the recent decrease of 
the home poduction, wliich in its turn is a source of serious embarassment to 
to the mdustr}^ depriving it of the exceptionally good raw material which 
alone can supply the classical raw silks for the trade and the first class fab- 
rics of the Milan and Como looms. It is one of the chief causes of the 
decreased exports, which concern more raw silk than the fabrics, as the defi- 
ciency in raw material from the country cannot be replaced by Asiatic 
cocoons. 

It will thus be readily understood that all engaged in the silk industry 
follow with the greatest interest the efforts made to increase silkworm breed- 
ing in Italy and especially in the south, where it was once fiourishing. During 
the last twenty years the Italian bibliography on agriculture, silkworms 
and silk is full of works which treat of this increase and aim. at further- 
ing the planting of mulberries and raising worms in Southern Italy. It 
may be assumed that this object will be attained, for the history of Italian 
sericulture shows that it has contended with and overcome more than 
one serious obstacle in the past. 

Thus in 1850-55 it received a severe blow from the invasion of 
pebrine, which carried off half the worms and almost annihilated silkworm 
breeding in the South . At this time the producers of silkworm eggs of 
the north of Italy had resort first to Turkey and Anatolia, then to Per- 
sia, Turkestan and China, and lastly to Japan, thus saving the national 
sillcworm breeding and silk industry. Meanwhile distinguished scientists 
investigated the causes of the diseases of worms ; Diibini had already dis- 
covered the cause of muscadine, in 1832, and later Emilio 

Cornalia discovered the corpuscles of pebrine and proved the herditary trans- 
mission of the disease. Pasteur in France and Gaetano Cantoni in Italy, avail- 
ing themselves of the discovery, invented the cellular method of preparing 
silkworm eggs with the aid of microscopical examination, thus allowing 
the reconstitution of the old Italian breeds. This gave rise to a new indus- 
try, the preparation of eggs free from pebrine. At the same time the 
technique of spinning and weaving made wonderful progress, the industry 
of silk by- products was founded and our silk fabrics steadily gained ground 
on foreign markets. 

The State on its part favoured the movement by founding the Padova 
Silkworm Breeding Station under the direction of the famous silkworm ex- 
pert Verson, and silkworm, observatories; it arranged for instruction on the 
subject to be given in agricultural schools, as well as by the travelling lec- 
turers ; it held special competitions, founded schools of weaving and 
silk dyeing at Como,' and assisted industrial and technical educa-' 
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tioii. Ill addition to ail this, private initiative Joined in the work, chiefly 
liy instituting ccoperfitive esiccators, that is establisliments in which 
the cocoons of the agricultural members are suffocated, dried and stored, 
thus avoiding the necessity for selling the fresh produce within a few days (i) , 
A private society, the " Anonima Cooperativa per la Stagionatura delle 
Sete of Mian, founded and kept up by itself the laboratory for the study 
of silks, from, which very valuable contributions to the technique of the 
industry have been and are being made. 

Altogether few Italian sources of production and of industrial activity 
have been the object of so much study and free and successful initiative as 
silkworm raising and the silk industry. 

Among the difficulties mentioned above, must be included a parasite 
of the mulberry, Diaspis pentagoiia, a most injurious scale insect from Japan 
Tvliicli invaded the imtiberiy planitations in 1890. For its control it became 
necessax}’- to enact law’s rendering obligatory the use of certain insecticide 
emulsiorts, but the w’ork of scientists was still more beneficial. Prof. Antonio 
Berlese discovered an entoinophagous parasite, Prospaltella herlesei, w^'hicli 
now successftilh’ controls the Japanese fruit scale. Meanwhile, however, 
in many localities numbers of mulberries had perished or w^'ere in such a 
bad state as to induce the farmers, tired with the struggle against so 
many adverse conditions, to cut them down. 

The above-mentioned efforts to improve the conditions of sericulture 
were not sufficient, in view of the many difficulties which beset it, to attain 
their aim, and the Government had naturally to take the matter into 
serious consideration, owing to the great interests involved. After several 
measures, in January 1907 the Government decided upon an enquiry by 
a Coiiiinissioii imder the presidency first of the Hon. T. Tuzzatti and then by 
the Hon. Senator Cavasola, at present Minister of Agriculture. The Commis- 
sion presented its report in 1910; this dealt with the conditions of Italian 
sericulture, the causes of its de|3ressed state and the measures to be adop- 
ted. It is nattixally impossible to give a resume of it here ; it will be enough 
to sa3r that the Commission declared in its conclusions that the greatest evil 
•which afflicted the silk industry w^as the want of organization, and it pro- 
posed the foundation of a Silk Institute as an independent body for the ob- 
ject of furthering the progress and the improvement of sericulture. Besides 
this measure, it reconimended suitable provisions for credit, for the rail- 
way tariffs, for the carriage of cocoons, silk and silk fabrics, and for the 
customs tariffs, wdth the object of facilitating the importation of raw mate- 
rials required b}’ the industry. It advocated also the extension of instruction 
in silkworm rearing and mulberry growing, especially in the colleges at 
Milan, Perugia and Portici. It demanded especiall3?’ that the State should 
aim at obtaining an increase and a progressive improvement in the pro*' 
iiiction of national raw _ material, so as to supply completely ' the Halim 


it} One, of the most important esiccators is that of' Cremona, which was founded 
chiefly by the exertions of Prof. Antonio Sansone, then director of the travelling^ 
professorship at Cremona and now Birector-general of Forests. 
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factories and to keep up the character of Italian goods, which cannot he given hy 
the raw material of other countries. I^astly the Commission asked that a com- 
plete and' accurate study be made of the foreign silk trade and industry. 
The proposal of the foundation of the Silk Institute vv^as not, however, 
accepted by Parliament, which nominated a Council for the Silk Interest, 
alotting to the Ministi)?- of Agriculture £48 000 per annum for the above- 
mentioned objects, including the sending of special delegates to the 
East, to some countries in Europe and to 'New York, with the object of 
keeping in touch with the trade in rav/ material and in silken fabrics. The 
aboA'e sum was distributed as folloxvs : For promoting silkworm rearing, mul- 
berry growing, studies on silk, foundation of cooperative associations, etc., 
£20 000 and £4 000 ill the financial year 1912-13. For the intelligence 
service and statistics £4 000. For the establishment of mulberry groves 
and distribution of mulberry trees, prizes to agricultural societies and 
farmers, control of Diaspis, etc., £10 000. For the increase of the endow- 
ment of the Como school of silk industry, for the new station of Ascoli, for 
the increase to the contribution to the Padua Station and for the three chairs 
at Milan, Portici and Perugia, £6 000. For scholarships to special courses 
of silkworm rearing at the above schools and other forms of propaganda, 
£4000 ; for increased subventions to travelling lecturesMps, £4 000. Eastly, 
for the first cost of the plant of the newly founded institutions and 
chairs and for the increase of the plant of the already existing ones £10 000. 

The Silk Council was definitely constituted in July 1912 and has now 
actively entered upon its labours. It has appointed technical delegates 
in China, Japa,ii, Kew York and other localities. It has turned its attention 
to the furtherance of professional instruction and provided for the encoit-, 
ragement of mulberry growing and silkworm rearing in al ’the regions of 
Italy ; special attention has been paid to the south, which used to produce 
and still produces cocoons yielding abundance of good silk, notwithstand- 
ing the imperfections in the technique of managing the worms. During 
the 1914 season the Council started the publication of a Bulletin containing 
information on the cocoon crop in Italy and abroad and on every subject 
likely to interest the silk in.arket. 

The Ministry of Agriculture in its turn, availing itself of schools, travel- 
ing lectureships and other kindred institutions and of the above-mentioned 
fluids, has begun a liberal distribution of mulberry trees and of silkworm 
eggs ; it has organized special courses of instruction and has encouraged a 
number, of breeders with an ample distribution of suitable in.structions. 
Among these, special stress is laid on those which tend to teach the me- 
thods of diminishing expenses and consequently the cost of mulberry 
leaves and of , cocoons. 

As for the former, it has been recognized as advantageous in many 
instances to replace standard mulberry trees by hedges, low poUards, and so- 
called mulberry meadows, a kind of coppice which is cut every year and 
which renders the collection of the leaves much less expensive. In rearing, 
the, breeders are advised, instead of feeding the worms on detached leaves, to 
give them whole shoots or twigs, as has been practised for a long time past 
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in Venetia. As regards the lack of kotising, especially in tie South, it has 
been shown that the Persian sheds or tilimbars ate very convenient ; these 
are built of poles and branches of trees at the beginning of the season and 
are dismounted as soon as the cocoons are gathered. Several tests of the 
system, especialty those carried out at the Portici Agricultural College by 
Prof, Gustavo ieonatdi, have demonstrated its superiority over other 
systems and its economy, especially under climates favourable to the worms 
like that of the South of Italy. 

The above-mentioned law has provided for the greater and permanent 
spread of instruction and experimentation by founding a second Silkworm 
Rearing Station at Ascoli and three new chairs of silkworm rearing and 
mulberry growing at the Milan, Perugia and Portici Colleges. Many of these 
institutions are already in full work, and others will soon be founded ; 
with them the whole series of measures for the attainment of the objects 
above-mentioned will be completed. The Divisions of Industry and 
Agriculture are actively devoting themselves to the work, whilst the 
Silk Council in its turn contributes opportune suggestions and expresses 
the real conditions and requirements of the country. Everything encourages 
us to hope that two of the most ancient and important sources of 
wealth, increased and strengthened by their own activity without artificial 
help and fiscal protection, will soon resume the place they once occupied 
ill Italian public economy. 
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GENERAL INFORMATION. 

870 ~ Agriculture in Sweden.. — Sweden, Historical and Statistical Handhooh, published 
for the Cxovernment by G. GuiNCHAjRD ; second part : Industries, pp. 29-232. Stods- 
holm, 1913. 

In the year 1910, out of the 5 522 000 inhabitants of vSweden, 2 663 000 
or 48.23 per cent., were occupied in agricultural pursuits ; in 1900 the 
percentage was 53,67 and in 1870, 71.87. Since 1880, in spite of the steady 
increase of the population, there has been also an absolute decrease in 
the agricultural population which then numbered 3 078 000 persons. 

The cultivated area of the country was divided in 1911 among 359 871 
farms, with an average area of about 25 acres under cultivation. The 
size of the farms has a very wide range. In the official statistics the groups 
according to size are as follows : 

Sise-gronp Eelatire iiumlw 

Up to 5 teres 25 per cetti 

5 to 50 » .64 » 

50 to 250 » 10 iV 

, over 250 » I )) 

As regards the area of cultivated land, small fanns up to 25 acres and 
large ones over 125 acres each account for about ^ of the total, the other 
half being occupied by the medium-sized ones. The extensive plains 
with fertile loam and clay soils in Central and Southern Sweden have 
relatively many large farms, while small farms are prevalent in the higher 
or hilly districts in the west and north of the country, on sandy and gra- 
velly soils, where the cultivated land is cut' up by mountains^ ^ woods 
and , moors. 


DEVELOPMENT. 

OF 

AORICULTOEE 
IN DIFFERENT 
COUNTRIES 



Xt72 


BAVEI^OPMENT of AORICTOTxmE IN' DIFFERENT COUNTRIES 


111 general in Sweden, farmers own the land they lam ; in 1911 on!)- 
a little over 14 per cent, of the whole number of farms were rented. Among 
the smaliet farms renting is particularly uncommon (10 and 13 per cent, 
in the two smaller size-groups), while in the two groups of larger farms, 
with over 50 and over 250 acres, it is more frequent (31 and 35 per cent,). 

In 1911 the total area of the country, loi 566 950 antes, was divided 
as folio w's : 

Fields and gardens 9 ^44 7 ^^ acres or 9 per cent. 

Meadows 3226325 » 3.2 » 

Woods 52 828 600 52.0 » 

Other desciiptions 36367325 35.8 n 

The arable area of Sweden has quadrupled in the last century. Table I 
shows the changes which took place in the areas occupied by the various 
crops between 1865 and 1911 : 


Table I. — Area tinder chiet crofs in 1865 and 1911. 



: 

1865 

1911 

1 

i 1865 

i 

1911 



acres 

acres i 

1 % 

% 

Cereals . . . 

1' 

2 908 500 

4 141 600 

1 50.5 

45-9 ' 

Forage crops . 


I 569 200 

3 355 Soo 

1 27.2 

37-1 

Root, crops 


333600 

635 100 

I 5.8 

7-0 

Other crops . 



51 900 ! 

7400 

0.9 

O.I 

Fallow . ' . . 

i: 

902000 

1 S92 106 1 

i' 1 

1 15.6 

i 

1 9-9 ' 

I 


Total . . . .jj 

i 

5765200 1 

1 

! 9032000 ! 

! 

1 100.0 

1 100.0 


The relative areas under the various kinds of cereals have changed 
considerably in the course of time ; barle^v wrhich was formerly the cereal 
most grown, has gradually lost importance, with the exception of Upper 
jSTorriaiid wdiere it takes preference to other grain on account of its earlier 
ripening. As breadstuff barley has been chiefly replaced by rye ; at the 
beginning of the 19th century the quantity of barley and rye harvested 
was about equal, while at the end of the century the rye crop was neanly 
twice the barley. ■ Of late years the area under wheat has grown steadily, 
without however ceasing to hold the lowest place among the four leading 
cereals both for area and total yield. .Oats have gained most of all in 
importance, now occupying almost half the area under cereals in the country' ; 
the crop is equal to that of bailey, rj^e and wheat together, besides which, 
the bulk' of the increasingly grown mixed grain is oats. 

Of less importance in area occupied and in value are pulse crops (peas,, 
beans, and vetches) and buckwheat, which is now grown only to a limited 
extent in the poorest sandy regions of Schcnen, 

With the increase in area under cultivation an increase ^ of yield per 
acre has also taken place ; it is due to improvements of the' land, more' 



Tabi^e II. — Area and yield of grain and pidse crops. 
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♦Yaarly average for the perii^. 

** One metrie ton 0.984a English ton, or i.r&s$t short ton. 
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Table III, — Importation and export atio\ 


!! Wheat, whole and milled j 

1 Rye, whole and milled 

1 

i ; Import 

Export 

Excess 

of import 

1 

Import 

Export 

Excess 

of import 

|j 

1816-1820 !• I 505.7 

139.7 

— 1 376.0 

16 098.7 

1 14-5 

159S4.2 

1821-1840 159.5 

794.2 

+ 634,7 

4 330-7 

I 246.6 

— 3 084.1 

1841-1860. « . . . jj 2454.0 

3 662.7 

-f I 209,8 

I 3 343 -S 

13 IO9.I 

234-7 

1S61-1880. 27087.3' 

: 10137.6 

— 169^9.7 

106 274.1 

3995-9 

— 102 27S.2 

1S81-1890. , . . . 1 S3 796.6 

6 S51.8 

— 76944.8 

173 502. s 

3096.1 

J — • 170 406.7 

xSgt-igoo 1/16 558.0 

: 1 151.8 

I — 145 406.2 

1 II42I2.I 

2324.4 

— . Ill 887.7 

1901-1910 207 102.5 

; 1S0.9 

1 — 206 921.6 

9443S.I 

4S44.3 

— 89593.8 

1911 i| iSi 740.5 

i S29.9 

i — 180 910.6 

52 805.6 

1473.0 

!— 51 332-8 

1912 i 179860.0 

i 

795-3 

!• — 179 064.7 

II6 762.S 

j 

435-0 

L.. 

' II6 327.8 


abundant and suitable manuring, more thorough tillage, and the intro- 
duction of a more intensive rotation. The changes which have taken place 
in the acreage and yield of the various cereals and pulse crops since 1800 
are shown in Table II. 

Notwithstanding the increase in the production of grain in Sweden, 
iiamel}^ from 598 lbs. per inhabitant at the beginning of the 19th century 
to I 045 lbs. at present, among which breadsttiffs figure for 205 and 315 
lbs. respectively, a good deal of the constantly increasing con sumption 
has to be met by^ importation. 

In most of the twenties of last century the breadstuiis (wheat, rye 
and barley) harvested were sufficient for the wants of the country and soon 
an increasing export trade began, at first only with oats, but in the forties 
with barley, rye and wheat. In i860, however, most of the exports ceased 
and the importation of wheat and rye in constantly larger quantities 
set in : tip to the middle of the eighties this was partly balanced by the 
exportation of oats, but after that time this also began to slacken, 
owing to the rising demands of the developing animal husbandry ; the 
result is that 'since 1902 the imports have .been in excess of the exports 
by 2' to 5 millions sterling per annum. The condition of the trade is shown 
in Table III. 

The following root crops besides potatoes are grown in Sweden : 
beets and mangolds, S-wedes, turnips and parsnips. Between 1901 and 
1910 about I 450 100 tons of potatoes were grown y^early on 378 693 acres ; 
this gives 614 lbs. per inhabitant, which is not much below the average 
figure for the west of Europe, namely 682 lbs.; deducting the seed (or about 
10 per acre), there remains available for consumption 535' lbs. per 
inhabitant. Even^ yea.r about 100 000 tons are used by the distilleries, 
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of cereals {in metric tons). 


I Barley ' 

1 Oats 




Excess 




Excess 

Iraport 

Export 


of import 

1 Import 

i 

! 

Export 


of import 

6082.6 

2 07.9 


5 874-7 

i 

1 

1 521.4 

430.8 


90.6 

2919-5 

1 647.1 


1272.4 

j 597.3 

2 790.0 

' 

2 192.7 

2 129-3 

12 907.3 

-r 

10 77S.0 

i IIO.4 

28 647.9 

+ 

28 537.5 

6371.5 : 

29 663.1 

+ 

23 291.6 i 

i 5 - 11 . r 1 

189 174.0 

1 

iSS 632.9 

s 033.0 1 

23146.7 

i 4* 

^5513.7 

2 930.7 

197 710.0 


194779.3 

6235.9 

2 023.6 

i 

4212,3 

II 773.5 

87 899.1 

-h 

76 125.6 

2 487.1 

87.1 

i 

2 400.0 

69 052.8 

9021.8 

“ 

60 031.0 

1 279.5 

5 379-5 

! + 

4 100.0 

102 051.9 

28091.8 

— 

73960.1 

6.1 

1 

3277-4 j 

+ 

3271.3 

97 288-8 

5 236.8 


92 052.0 


The area under sugar-beets has increased from about 45 000 acres in 
the mid eighties of last century?' to 75 000 acres in 1911 ; the average crop for 
the period 1901-10 was 8 130 000 tons, or ii tons per acre. The sugar 
content has steadily increased, the yield of uinefiiied sugar having risen 
from 6.6 pet cent, in 1870 to 15.72 in 1911. 

Forage crops were grown in 1911 on 3 355 227 acres, or 37.1 per cent, 
of the cultivable land. The forage plants most commonly grown are 
timothy and red and alsike clovers. The yield of grass le^^'s is, according 
to official statistics, about 20 to 28 cwt. per acre, making altogether be- 
tween 3 and 4 million tons ; to this must be added the hay from natural 
meadow^s, at 8 or 10 cwt, per acre., or abotit i million tons. , Accordingly 
the whole hay crop, not including pastures, amounts to upwards of 5 mil- 
Hon tons, worth about £14 000 000, or a third of the value of the total 
produce of the country. 

Sweden possesses a great extent of pastures, but there are no avail- 
able data as to their area and yield. 

The area devoted to the cultivation of plants other than grain, root 
and forage crops, amounted, in 1911 to only 4038 acres, of which 3783 were 
under textiles. 

The land in Sweden devoted to horticulture is given for the same yeat 
at 1 12 978 acres, or about 1.25 per cent, of the cultivated area. Fruit 
growing is the principal branch and is carried on intensively in some loca- 
lities. The' growing of flowers under glass has also considerably developed 
and vegetables are grown all over the country both for private consumption 
and for sale. Schools for gardeners exist at Alnarp in Schonen, Adels- 
nas in Ostergotland, Experimentalfaltet neat Stockholm and Harnosand 
in Norrland. Special schools of gardening for women are those at Expet - 
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nas in Narke and Torshall in Dalarne. Cooperation in horticulture is 
in a flotirisliing condition. 

Animal liusbaiidr3r (i) has been from time immemorial the chief branch 
of agriculture in Sweeten According to official statistics the live stock in 
1911 consisted of the folloudng : 


1 Hoises ■ : ; i Cattle i 

tinder j over ; Steers : Bulls ! Cows ; under 

tbeageof 3 years ! . ! i ^ years 

Sheeps 

Goats 

Pigs 

Reindeer 

493 322 

i - ' : 

95163I 144277152467118370381 655830 

945 709 

66 136 

, j 

! 951 164 

276 084 


By the thirties of last century the import an tion on a large scale of 
foreign, especially English, breeds of live stock had Blieady begun and the 
State promoted breeding Iw the institution of central breeding farms for 
cattle and sheep ; these were, however, broken up about the end of the 
19th centur}^ and the stock sold oh. The proceeds were devoted to a 
“ Fund for the improvement of Swedish cattle and sheep”. Among 
the general measures adopted for the promotion of animal husbandry, 
prize giving is now the most important. There are jDrizes for horses, cattle, 
sheep and pigs. In 1911 the amount spent in prizes for cattle was £19 350 
of which the State contributes £6-600. 

At present the five following breeds of cattle are awarded prizes. 

1) The Fjdli (North Swedish cattle) in Norrland and Dalarne ; 
the cows 3deld about 550 gallons of milk per annum with an average fat 
content of 3.8 per cent . ; their live-weight is about 770 lbs. 

2) The Swedish Red Poll in Dalarne, Bohtislaii and other districts ; 
their milk ^deld and live-weight are about the same as in the Fjall. 

3} The Ayrshire in Southern and Central Sw*eden ; the cows give 
about 770 gals, of milk containing on average of 3.6 per cent, of fat ; their 
live-weight is about 1000 Ibs. 

4) The Red Spotted Swedish in Central Sweden ; yearly milk >ield 
about S80 gals, with 3.8 per cent, fat ; average live- weight !■ 100 

5) The Black Spotted Swedish Lowland in Southern. Sweden ; milk 
3deld 990 gals, with 3.3 per cent, fat : live-weight about 1265 

In the 3^eai 1911, 58 020 animals were eNliibited, 50 761 taking prizes. 
Besides the awarding of prizes the following measures have also largeh?- 
contributed to the success of Swedish animal htisbaiidrr^ : the institution 
of herd books, the auctions of breeding ' cattle, tbe competixions for the 
fonnation of cattle-breeding centres, the record associations and the veter- 
inary" and educational services. 

^ In the breeding of horses hes.vy draught horses occupy a prominent 
position. To this type belong the Dalbo horse in Dalsland and northern 
Bohuslan and the North 'Swedish horse. They are rather small but power- 

[x] Sec also E. O. Arenander : “ The recent development of Cattle Breeding' in 
Siveden — B. Oct 1913, pp. 1502-1511, (Ed.), 



I>E¥EI,OPMEOT OE AaRlCUETITRE IN BIEFERBM COUNTRIES I277 


fill, resistant and exceptionally thrifty animals. In order to give the 
Swedish horse more bulk and strength the following foreign strains of 
blood have been introduced, especially since the middle ■ eighties of last 
centur}^ : Percherons, Pinzgaus, Clydesdales, Norwegiaiis and Belgians. 
The first two have not had any notable influence on the native breeds. 
Clydesdales, which in Wastergottland laid the foundation of the Bevene 
horse, have had a certain importance, especially in the beet-growing dis- 
tricts ; but they are giving place to Belgian Ardennes, vvMch have been 
crossed wdth the native breed to produce a compact, powerful horse with 
lively action (i). In 1901 the studbook for Swedish Ardenne horses was 
founded ; out of the hundred or so stallion and horse-breeding associations 
existing in the country about seventy aim at the production of an Ardenne 
type. 

Of much less importance than the breeding of draught horses is 
the breeding of half blood horses, which are chiefly devoted to the produc- 
tion of army remounts. For these there are two stallion depots : Flyiiige 
in vSchoneii and Stromsholni in Vastmanland, with about 230 stallions. 
Of these about 20 are English Thoroughbreds, the rest Hanoverians and. 
East Prussians. The breeding of Thoroughbreds in Sweden is insignificant. 
The breeding of poneys gains constantly in importance; the demand for 
pence’s is by importation from Iceland. 

The breeding of pigs has gained much importance since the beginning 
of this century. The pig-breeding associations and stations are assisted 
by the State. Onh’ English Targe Whites and Swedish or Danish pigs 
are awarded prizes. 

Sheep breeding is constantly lo.sing ground. For the improvement 
of the sheep Cheviot rams, some imported from Scotland and some raised 
in Gotti and, are used. In Southern and Central Sweden some English 
breeds, such as Oxford, Shropshire and Southdown, are kept. Merincs, 
wliich in the eighteenth century were very numerous, are now reduced to 
two or three hundred head in Sodermannland and Ostergotland. 

The breeding of reindeer is more important. In Sweden a distinction 
is made between the high mountain reindeer and the forest reindeer. The 
former spend the summer in the high mountain land and only the winter 
in the woods, while the latter live throughout the year in the woods. The 
value of the Swedish stock of reindeer may be estimated at about £250 000, 
while its yearly returns are upwards of ■£55 000. 

Poultry breeding is highly developed in the south of Sweden. There 
is a considerable exportation of eggs and birds. The number of head of 
poultry is estimated at 4' 250 000. The General Poultry Association 
founded in T898 included, in 1910, 23 district associations with 6601 
members . ' There vrere also in the same year sixty egg-putchasing cooperative 
associations within the Tan Malmohus ; these collected eggs from , 160 
receiving stations. 


^ (i) See No. ,754, S. Aug, ,1914, 


(Bd.) 
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Bee-keeping has also made considerable progress during recent years. 
The number of hives in 1911 was at least 120 000 ; the yearly output of 
honey was estimated at i 320 000 lbs. and that of wax at 23 760 lbs. 

Table IV shows the foreign trade in animals and their products in 
recent years. 


Table IV. — Imports and exports of animals and thmr produce. 




Imports 1 

1 


Exports 




1908 

1972 

190S 

1909 

1910 

1911 

Horses .... 

head 

_ . 

I 953 

® 2 22.- 

3 99 X 

2514 

4264 

6S03 

Cattle 


4817 

2 80G 

9767 

12558 

33 437 

34 349 

Sheep .... 


91 

143 

I 753 

I 761 

I 920 

2 087 

Pigs 

: 

6 528 

5358 

10 126 

61 007 

53 885 

199404 

Pork 

lbs. : 

i.o 1 50 899 

3350171 

6 124 298 

4 7560IX 

6581 571 

25 220 230 

Other meat . . 

a ! 

535S 032 

4 072 983 

1 370 255 

2 000 3S3 

6.445441 

19 139 9S9 

Cheese .... 

,, I 

804 047 

I 276 464 

4611 

129892 

5105S 

II 946 

Butter .... 

.i 1 

273051 

272 547 

346 784 

48 274 065 

47 849 

46 720 788 

Margarine . . 


6017 

325 22.;^ 

I 015879 

215983 

202 200 

48 710 

Lard 


4 874 252 

I 91 1 945 

109 57^ 

22 222 

58 089 

32 769 

Tallow .... 

1 

p 3 653 977 

6756774 

I 772 593 

I no 809 

I 989 123 

X 331770 

Hides, uworked 

1 

!> 1 

|i6 975 185 

26 342 622 

14 885 5061 

19 862 174 

22 164 85 7 

25 156483 

M worked . 

i 

i I 5^8 783' 

2 182*275 

426 208 

1 18 250 

147 2x3 

271 053 

Bones and bone 
meal .... 

! 

!i9 675 379 

14 146612 

67 022 

52811 

35S701, 

2 339 557 

Wool 


42275 047 

1 45 721 

71 093 

208 580 

140424 

136 004 

Honey . . . 

» i 

1 151 954 

41 III 

1373 

163 

684 

3^5 

Wax .... 


i 43 858 

68 919 

II 669 

6574 

7984: 

2 548 

Eggs ' 

Ho. 

155 876176 

54915 386 

[38 837 492 

37358 12 5 

4I 516 566 

44759409 


Dairying in Sweden, the history of which can be followed back for 
seven centuries, has developed very considerably since the milk separator 
was invented in 1878. In 1910 there w^ere 1382 dairies in the country ; 
of these 342 were cooperative dairies, 457 collecting dairies, 276 estate 
dairies and 107 estate collecting dairies. Cooperation is most widely 
diffused in the southern and northern parts of the country, while in Central 
Sweden the estate and collecting dairies prevail. In 1911 the total amount 
of milk delivered at the dairies was 252 828 394 gals., of which 30 133 330 
gals, were sold as whole milk ; the rest, upwards of 220 000 000 gals,, w'as 
used in the manufacture of cheese and butter. The dairies producing 
only butter numbered 845, while 327 produced only cheese, and' 208 both 
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butter and cheese. The amount of butter produced is const an increas- 
ing ; it was 57 450 840 lbs. in 1900, 61 598 700 lbs. in 1905 and 

72 464 577 lbs. in igio. The production is most intensive in Schoneii 
and Haliaiid, where in 1910 about half of all the butter produced in 
the country was made. Of the butter exported, 75.01 per cent, goes 
to England, 20.74 per cent, to Denmark and only 3.92 per cent, to Germany 
and 0.33 per cent, to other countries. The preparation of cheese has 
made slow but steady progress during the last twenty years ; the increase 
is observed only in fat cheeses, the production of the other cheeses being 
on the decline. 

Further assistance to dairying in Sweden is offered by the labours 
of dairy instructors and advisers, by the schools of dairying, by the dairy 
stations, exhibitions and the organization of the examinations of butter 
(the butter that has been examined being distinguished by a special mark). 

The Royal Agricultural Department, under the Ministry of Agriculture 
which was instituted in 1900, is at the head of the State agricultural ad- 
visers, of the peat and fisher}^ inspectors and of the 22 agricultural engineers ; 
with the 26 Chambers of Agriculture at present existing, it tabes all the 
public measures calculated to promote agriculture or proposes them to 
the Ministry. 

vSweden possesses at present 15 farming schools, 33 schools of agri- 
culture in which practical and theoretical courses lasting at least 20 weeks 
are held, two upper housekeeping schools in which women teachers of 
liousekee]3ing are trained, tw^o agricultural institutes for higher agricul- 
tural education (Aliiarp> and Ultuna), three schools of farriery and one 
veterinary college (Stockholm). 

Further chapters treat of agricultural credit, of the control and ex- 
periment services (17 chemical control stations, one State central institution 
for agricultural experimentation and several other experiment stations 
connected with the agricultural institutions or founded by associations 
and chambers of agriculture, 17 seed control stations), of the question of 
seeds (Society for the Improvement of Agricultural Plants, Swedish Ge- 
neral Seed Company and Svalof Institute (i) ), the work of the Swedish 
Moor Cultivation Society and other agricultural associations, the measures 
for promoting agricultural l^ook-keeping, ■ the question of agricultural 
labour, and agricultural legislation in general and that of farm renting in 
particular. 

Forestry is discussed in a section by itself, from which a feW' figures 
are here given to show the importance of forestry in Sweden. Of the whole 
area of thexountry, 52 per cent, is covered by forest ; that is 969 acres per 
100 inhabitants, while Russia has only 415 for the same number. The 
52 million acres of forest represent a total value of about ' £85 756 000. 
Only one- third of the forests are property of' the State or of public bodies, 


, (I) 

Svalof 


See Nilsson The Swedish, Institute for the Improvement of Mdd .Crops' at 
— B. June 1913, pp. 834-843. ■■ ' ' {Ed,}. 
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the rest being private property. In 1911, i 329 million cub. ft. of wood 
were cat ; in 1913 the value of wood imported amounted to 049 000 
against £16 593 000 exported. 

871 - Control of Beri-Beri: Curative Aetlon 0! Autolysed feast Against Aviaa 
Polyneuritis* (i) — cooper, Evelyn Ashley (Beit Memorial Research Fellow, Ulster 
Institute) in The Biochemical Journal^ Vol. VIII, No. 3, pp. 250-252. Cambridge, 
June 1914. 

The autolysis of yeast was obtained by placing pressed brewers’ yeast 
in a flask in a hot room (35^ C.) for 36 hours, when the yeast was rapidly 
converted into a browm fluid. This was filtered and the residue washed 
with a little water. Pigeons affected with polyneuritis were readily cured 
by 3 cc. of this liquid. 

Experiments were also made with ait-dried yeast, which had been 
stored for six weeks ; to this some water was added and it was then allowed 
to autolyse at 35® C. for 48 hours ; the filtrate was found equally curative. 
The writer summarizes the results obtained as follows: 

1. By the autolysis. of brewers’ yeast a solution can be obtained 
which possesses as marked curative properties towards avian polyneuritis 
as the original yeast. 

2. The solution retains its curative power for at last eight weeks 
and w’’hen given orally to birds in doses 10 times as great as the minimum 
curing dose has no toxic action. 

3. An air-dried yeast retains its curative power after storage for two 
years in a dry tin, and still autolyses after storage for four months. 

The writer concludes that the autolysis of brewers' yeast should afford 
a simple and inexpensive method of preparing a non-toxic solution sui- 
table for the oral treatment of human beri-beri. 


'872 - American Black Flies. — Nalloch, Y. R., in V. S. peparlmenl of Agriculture, 
Bureau of Entomology, Technical Series, No. 26, pp. 72 -f 6 plates. Washington. 
April 6, 1914. 

The Simnlidae are of considerable economic importance as parasites 
of domestic animals and man. The writer gives a classification and scien- 
tific description of the American species in all phases of their life cycle, 
based on a study of the collections in the United States National Ivfusemn. 
He distinguishes^ 3 species of Prosimulium, one cf Famsimulium and 29 
of Similium. A bibliography of 26 works on the subject is appended. 

873 -• Agricultural Schools in Panama. — Taily Consular and Trade Year 17, 

No. 172, p. 476. Washington, July 24, 1914, 

Two agricultural schools are to be established in Panama. One of the 
schools will be located near New Gorgona. The Government is also contem- 
plating the establishment of an agricultural experiment station. 


{Mi), 


(ij See also No. 1130, B. Aug. 1912. 
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874 - Tlie ExiisrifiieiTi Fam at GeBale, ItsliaB Somalilarul — o,\'os, n. (Agricul- 
tural xldviser at Geaale) in Giornale d^i A^ricoltiira deUa Dorntnica, Year XX 1 \ , 1 ^ 0 . 
Piacenza, Jui}' 26, 1914, 

The iuiidamentai technical pioineia in the ugrieniuire of Beiiadir 
is -that of irrigation. When that is overcome one may say that, apart Iroiii 
questions of practical convenience, almost et-ery tropical crop is possible. 
On the other hand the draught animals are liabh hr scrioiis parasitic 
diseases, so that the questions of cultivation of tlie land and transport 
become an additional problem. Further, in addition to these and other 
technical problems of iiist-rate importance, is the question of the econo- 
mic value of the various crops. 

In view cl these facts the Goveruinen!: decided cn the forniatioii of 
an experiment farm at Genale, to which the Governor added lour farms 
to be aliot'ced to four families of Italians with a view to facilitating a pie- 
liminary colonization experiment. In February 1912 the hirst huts were 
built, and the station is now assuming its normal aspect with brick buil- 
dings constructed locally. 

''The inechaiikai elevation of the, water for' irrigation, which has 
been' provided hm at Genale by centrifugal pumps worked, b}" oil engines, 
-the study of the possible utilization of the wind, and the application 
of motor power to agricultural work and transport, are all questions for 
investigatiem which will entail 'considerable funds. Further, the admini- 
strative side of the farm will render assistance by providing hrionnsition 
of great practical value. The book-keeping, which during the initial period 
was, owing to the opportunity oliered. concerned only with certarui items 
of outlay, is now carried out like that of e.-iiy private enterprise. 

The progress of the scheme has not so fr.r aliowecl wr-il organized ex- 
periments to be conducted, especially as th-e largest share of attention 
had 'to be given to crops which seemed likely to 'be of the gre'tvtest econo- 
mic importance in Benadir. Among the plants already studied ami those 
under experiment are the frdlowing : 

, L vStarch-prodiicing plants : Mmihot atilmma, Dioscorea Batalas. 

II. Cereals : oats, niaiz-c, millet, barley and Tudirai upland rice. 

III. Rubber plants : Mmvihot Ghtziovii, M. dichofoma, F-imhimui 
^elasiica, Paftliemum argmiieMmi, 

IV. I)ye and t.amiin plant .s : Bixu oreUnna, acacias, CaH'hcmms 
tmetorius. 

V. Spices : Coffea Uhcfica, Z-ingiher officdmle, 

VI. Textile plants: Fourcroya gigantea," Agave Siscdami. Cor chorus 

oapsukHs, vjirious c/ottons, Eriodendron anfrachmum (kapok), Hihisem^ 
Sabdariffii, ■ ' 

, VII. Oil crops cocoruit. .earthmit, sesame, castor-oil. 

VIII. Sugar crops ; sugarcane, Minnesota sorghum. 

IX. Fruits: Citrus spp. (orange, lemon, tangerine, grape-fruit), 
Amna (muricato, Cherimolia), Mangifera indica, olive, guava, bananas, 
p-apaw, pineapple, . 

X. Narcotic plants : tobacco. „ . , ^ 
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XI. Timber trees and vaiions : d-itkis, Poincimm re^ia, Ter- 

' mimlia Caktppa, tamarind, Eiiculyptiis Lekmanni^ E. cttriodora, Cedula 

odorata, Cassia florida, Casnarina eqmseiijolia, C. temnssrm-a, bamboos, 
Pafkinsonia, mulberry. 

XII. Vegetables : Frencb beans, Dolichos, cowpea, soy bean, capsi- 
cum, egg-plants, onions, cabbage, cMcory, beetroot, Hibiscus escuhntm^ 
cucumbers, etc. 

XIII. Leguminous forage plants : lucerne, sulla, sainfoin. 

875 - Tile Reorganization of fee Experimental Garden at Haniina^ near Algiers. — 

Bulletin de Voffice du Gouvemimni General de VAlgerie, Year 20, No. 13, pp. 194-195. 

Algiers, June 15, 1914. 

Several years ago the experimental garden at Hamma, which had 
been leased to a financial company in 1883, was taken over by the Algerian 
administration and reorganized on a rational system with a view to its 
better utilization. With this object two decrees were issued on June 
5, 1914, the first cancelling the previous lease and approving the necessary' 
equipment, the second defining the reorganization of the garden. 

According to article i of the second, decree, the experimental garden 
at Hamma is to serve the purpose of a nursery for the production and dis- 
tribution of native crops and as a garden for scientific studies and the 
acclimatization of exotic, plants. , 

The staf of the garden consists of administrator, head gardener, 
and clerk. The governing body consists of a permanent technical com- 
mission, comprising the following : 

The* Director of the Botanical Departmsnt. 

The Professor of Botany. 

The Director of the Pasteui Institute. 

The Chief of the Forestry Research Station. 

The Chief of the Agricultural Department of Algiers. 

The Delegate of the Algerian Horticultural Society. 

The garden collaborates with the Departments of Phytopathology, 
Fore,stry and Entomolgy, the Faculties of the University of iVlgiers, and, 
on advice from the' technical commission, all other .public services which 
require it. A museum of natural history for North Africa, the necessary 
laboratories and a small zoological park may be added, and a department 
of horticultural instruction will be organized for the education of working 
gardeners and grafters. 

CROPS xAND CULTIVATION. 

876 - A lew Method.of Determmingfee DeBs.tty and .Porosity of Soil and Rocks.— 

Truka, Rudolf (Tabor, Bohemia} in IntermtionaU MiUdkmgen fiif BodenkUftde, 

Vol IV , Part 4 - 5 , PP- 3^3-387. Berlin, 1914. 

The writer has devised a new method for the determination ,of the 
specific gramty of soils and locks,, based on the researches' of Dr. Slavik. 
Its novelty consists in detaching a lump of' earth from the interior of alar-' 
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ger biock wltliout subjecting it to pressure or in any way alteiing its natural 
state. Tlie vSmall liimp is dried at loo^ to 103° C., tlien plunged in liquid 
paraflin at a temperature of 40 to 50^ C., so theit it becomes covered with 
a very tliiii layer of paraffin. The YGluine of the sample is deteimiiied by 
displacement of water in an apparatus specially designed by the writer, who 
describes it in great detail. 

The metliod is applicable to all types of adhesive soils and the writer 
is continuing his studies with a view to devising a method suitable for 
sand3" soils. An examination of the results obtained hy this and other 
methods has led the writer to the following conclusions : 

A. Specific gravity. — ^ i) If the density of a soil is to be used for 
deteiniining its pli3"sical properties, a more exact method is required. 

2) Those iiietlicds in which a given volume of soil is obtained by^ 
filling a stands, td measure, or by sedimentation in water, should be 
abandoned, since tliey^ do not take into account the stratification of 
the soil. 

3) Methods involving the sampling of the soil by^’ means of cylinders 
'Or.ttiBes should also be abandoned, since the experimental error is too 
great. 

4) The only method that can be recommended is one w'hich consists 
hi taldng lumps of earth showing the natural stratification unchanged, , 
thereby reducing the error to a minimum, 

B. Porosity. — i) For the porosityr to be an exact indicator of the 
properties of the soil, it must take into account the natural stratification 
of the land. 

2) Any disturbance of the natural lie of the soil in sampling is inadmis- 
sible, as it will lead to changes in the porosity. 

3) The determination of the porosity^^ by means of a lump of soil showing 
the natural stratification is the only^ method which gives results agreeing 
with practical experience. 

4) Porosity cannot he considered alone in determining the value of a* 
given soil ; other properties rnnst be taken into account. 

S77 - A lew Method tor the Determination of Soil Acidity. — Truog,e. (Wiscoasm, 

Experiment »Station} in Science, Vol. XE, No. 1024, pp. 246-248, ’ Garrison, N. Y- 
' August 14, 1914. 

Acid soils boiled with zinc sulphide and water liberate sulphuretted 
hyffirogen, traces of which can be easily detected with lead acetate paper. 
On tliis besis the follcwing, method of determining soil acidity was evolved : 
10 gms, of soil ,aie placed in a 300 cc. Erlenmeyer flask with i gm. of calcium 
chloride,' o. I gm. of zinc sulphide aiid 100 cc. of water.; the mixture is 
thoroughly shaken and heated over a flame ; after the contents of the flask 
have boiled one minute, a strip of moistened lead acetate, paper is placed 
over the month of the flask and the boiling continued two minutes more, 
when the paper is removed. If the soil be acid the paper will be darkened 
on the under side, the shade obtained varying with' the degree of ^acidity 
from almost white to black, and the percentage acidity may be estimated 
by means of a standard colour scale. , ^ ' ' 
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This test is more delicate than the litmus test, is extremely simple' to 
cany out and has proved ver}^ reliable ; in no case have alkaline soils given 
a positive, xeacticn, even ivhen they had undergone previous anaerobic 
fermeritatiop. Experiments are now in progress to make the method more 
accurately quantitative by titrating the liberated hydrogen sulphide with 
iodine solution. 
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- The Omhroiie Diversion lor the leelamaiioa of the Flaiii of GrossetOj 

Italy- — Bviggi, I^criGi, in GiormU del Genio Chile, Year BII, pp. 254-260. Rome, 

May 31, 1914. 

The Ombroiie diveision in the province of Grosseto, Italy, is one of the 
most important lir^draulic works now in course of construction. 

It will be capable of conve54ng 21 200 cubic feet of water per vSecoiid 
and ill case of need even 24 700 cii. ft., whilst the Cavour Canal (so far the 
large.st in Italy) conveys only 3SS5 cu. ft., the Ganges Canal 6710 cu. ft. 
feet, and the Euphrates diversion (i) (hitherto the largest in the world) 
14 125 cu. ft. 

The object of the Ombrone diversion is not irrigation, as in the above- 
mentioned schemes, but the utilization of the silt carried down by the 
water for reclaiming, by means of warping, the sw'’aiiips which the protru- 
sion of the river mouth has produced in the iieigliboiirhood of Grosseto. 

The flood wvater sometimes contains for about 24 hours as much as 
10 per cent, of silt, and on the average there are six good floods every yeat; 

In order to utilize this material to the best ada vantage, it is necessary 
to waste no time in securing the greatest quantity of water when it has 
its maximum load of silt and to fill all the depressions as speedily as pos- 
sible ; hence the necessity of a large intake with rapidly acting sluices. 

The works consist in : i) a submergible weir across the bed of the river 
at the head of the canal ; 2) a head regulator or barrage ; 3) a channel 
between the weir and the regulator ; 4) the main canal for the flood wa- 
ter ; 5) distributing secondary channels ; 6) channels for drainmg off the 
Clear w'ater after the silt has been deposited ; 7) accessory 'works for the 
power plant to work the sluices and for the electric lighting of Grosseto, ^ 
storehouses, bridges, etc. 

The submergible weir is 502 feet long. It is a mass of concrete faced 
with ashlar. The vertical section' of its surface is a sinusoid curve which 
prevents the formation of vortices. It was built in 1879 has successfully 
withstood the heaviest' floods. 

^ , The regulator barrage has seven openings from 15 ft. 3 in. to 17 ft. 9 in. 
wide and 20 ft. 7 in. high, dosed by sluice gates worked by electric power, 
which can be completely raised or lowered, two at a time, hi 8 minutes. 
The piers of the archways are 3 ft. 8 in. thick. 

The main canal is about 180 feet wide at the bottom and is capable 
of conveying 21 200 cubic feet of water per second with a depth of water 
of 17 ft. 4 in. and a velocity of 7 ft. 8 in. per second, or 24 700 cu. it., with 
a depth of x8ft. 4 iu. ana a' velocity of 8 ft. '4 'in. Tlie.se high velocities' 


(x) Sec No. 4x4, B, May 1914. 


(m).' 
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are iiecessar]^ firstly to ' keep tke dimensions of the canal ^'vithin reasonable 
limits' and secondly to prevent untimely deposit of silt. 

Close to the regulator two buildings have been erected, one for two 
groups of 40 HP oil motors -which drive the d^mamos and a 20 liP motor 
for the workshops and electric light, etc., and the other as a storehouse, 
workshop and dwelling house for the workmen. 

At the side of the canal between the weir and the regulator there is 
another building with a cue-arch regulator for a power channel for the 
electric lighting of the city of Grosseto and a grain mill. This channel 
conveys 176 cu. ft. of water per second. 

The main diversion or warping canal is about ro % miles in length ; 
for the first 2625 feet it is lined with masonry walls about 164 ft. apart. The 
nest of the cal'!?! is between embankments ; it is 213 ft. wide at the v/ater 
level and 178 ft. at the bottom., in wMch a small channel has been excava- 
ted to drain the canal when not in use, so as to prevent the breeding of 
mosquitoes. The canal is crossed by seven bridges and feeds the secondary 
distributing channels which convey the water to the various, sections. 
Provision is also made for the drainage of the adjoining country. 

It is' calculated that ' in. 24 hours 1236 million cubic feet of water 
can be collected to fill all the warping sections and that the passage of 
muddy water and discharge of clear water can be coirtinuecl without 
interriiptiou as long as the flood lasts. 

The depth of the silt deposited by the floods is about 4 indies per year, 
but the swampy bottom, consisting of rnarine mud and peat, will subside 
under the weight of the silt ; consequently the vsarjing will be slow ; 
it is, however, believed that the whole area of 12350 acres will be complete- 
ly reclaimed m about 30 and 'will then provide excellent soil for 
farming purposes, Iilcanwdiile the outside belt of the depression is already 
reclaimed and public health at Grosseto has already much improved. 

The cost of the intake and canal is estimated at £ 160 000 and that 
of the whole work, including the dramage channels 'and regularization of 
rivers and a iiadgable canal, at £ 800 poo, 

^ B79 - The Composition and Value of Bat Guano, rnizm, c. E. (Bitreau of Boils, 
U. S. Department of Agriculture, WnsMngton) in The Jourml of IndusiriS md En- 
pmering Chemistry, VoL 6, No. 8, pp. 664-665. Easton, Pa., August 1914. 

’ The following results of a series of analyses of bat guano were obtai- 
ned by .the Bureau of Soils. 

The notable variations of composition are due to : a) the presence of 
foreig.ii matter, such as rock fragments, etc., (the Porto Rico samples were 
very rich in lime) ; h) the loss of useful constituents by washing ' out and 
by the decomposition und volatilization of nitrogen compounds. 

The sample from Haiti is a pure bat guano of recent 'formation and prac-' 
, tically uiidecomposed. It' is calculated that this deposit contains aatx)ut 
''700 tons valued at about £5 600, 'taking ■ the price per ton as £-8 approx., 
based 'on its ' chemical com, position. This deposit exceeds the^ average in 
'both quantity and quality;^ ' ^ 
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AnMyses of Bat Guano {percentage of dry mattef). 
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Ko precise data relating to the area of bat guano deposits in the United 
States exist, but they are laiown to be very extensive. 

ssc - The Soliibillty of tiie Various Ccnstitiients of Basie Slag. — vSinox, maukice, 
and JOEET, Georges {Yonne Agrictiitnral Station) in Journal cVAgficultUfB PmUq%i$f 
Year 78, VoL I, No. 25, p. 78. Paris, June 18, 1914. 

Besides phosishoiic acid, basic slag contains other eleiiients (magnesia, 
sulphur, iiiaiigaiiese, iron, etc.), whose usefulness as soluble cliemicfjl 
manures' has been recognized for some years. ■ 

The writers have endeavoured to find outtorvhat extent these elements 
are soluble, both b3^ Wagner's reagent and hj solution in various organic 
acids of such concentration that the acidity of the solution is equal to that 
of 2 per cent, citric acid (Wagner’s reagent). The method was the same as 
that employed in determining the citric-soluble phosphoric acid. 

Frciii their veiu^ numerous anal3/ses, the writers have found that all 
the elements studied (silica, phosphoric acid, lime, magnesia, sulphur, 
iron and manganese) exist 'in a form soluble in various weak acids; the 
degree cf solubilit}^ varies according to the fineness of the slag or to the 
actual soliibiiit}" of the salts formed (citrates, malates, lactates, etc.). 

The degree of solubility of the diferent elements varies as follows: 

per cent 

phospboiic acid 24 to 87.2 

lime 48.4 to 89*4 

magnesia 3.1 to 67.6 

, iron ' 10.8 to 41.4 

' mattganese 7.7 to 39.7 

Citric amd malic acids have the greatest power of solution, and lactic, 
acetic, tartaric and oxalic acids follow in order. 

Iti the slags studied there are few insoluble silicates. The silica is 
very soluble in weak acids, citric, lactic and malic dissohdng about 90 per 
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cent, of tile total It appears that the solubility 0! this element varies 
with that of the phosphoric acid, as would be expected if these two elements 
are in a state of combination as sllicophosphate, as many writers affirm. 
The solubility of iron and manganese also appears to vary in the same 
proportions. 

In conclusion, basic slag can be considered not only as a phosphatic 
manure but also as a compound manure. 

83 i ™ Measures for Meeting the Shortage of Potash Manures in Great Britain^ — 

Leaflet of the Board of Agriculture and Fisheries. London, August 1914. 

The Board of ilgricultiire and fisheries desire to draw the attention 
of farmers and gardeners to the need for seeking new sources of potash 
marures, since the existing stock is very small and no further importation 
is possible for the present. 

The chief natural sources of potash immediately available are ; 
i) seaweed, and 2) weeds, prunings, hedge-clippings, brushwood, leaves 
and vegetable refuse geiierahy. 

Seaweed is already extensively used as a manure on the coasts, and 
all who have access to this source of suppty should collect it in quantity. 
Broa^d weed {Laminaria) may be used direct as a manure ; grassy weed 
and tangle {Fucm, etc.) should be dried and burnt wherever possible. A 
ton of fresh seaweed should yield 20 to 30 lbs. of potash, or sufficient to 
manure from a quarter to half an acre of potatoes. 

Inland farmers and gardeners may obtain potash by burning all 
kinds of vegetable refuse not suitable for direct application to the soil 
The percentage of potash in vegetation varies very widely; among ordinary 
weeds for example, thistles might yield 5 per cent, and nettles 2.5 per cent, 
of theii* weight as potash ; timber contains very little potash, cordwood 
a coiisidexable quantity, and brushwood still more ; ordinary wood ashes 
might contain from 5 per cent, to 10 per cent, according to their source. 
Ashes from the burning of weeds, prunings, hedge-clippings, etc., may con- 

from 10 to 15 per cent, of potash, i.e., corresponding to an equal weight 
olfainit, which last spring sold at about £ 2 los per ton. 

It is absolutely essential, in the absence of full supplies of farmyard 
manure, that potash should be supplied to such crops as potatoes and (on 
light soils) turnips, and that it should be available in gardens for potatoes, 
carrots, parsnips, onions and many other crops. 

In many districts farmers might advantageously employ unemployed 
labourers in 'the collection and burning of all vegetable refuse. The ashes 
should be stored in a dry place and applied in the following spring. 

8S2 Coloration of the , Seed-Coat of Cowpeas,—'MAj5N, Albert (Plant Morphologist, 

Bureau of Plant Industry, TJ. S. Eept. of Agriculture) in Journal of AgHmliurd 

Research, VoL II,, 'No. i, pp. 33-56 -f 2 figs. • Washington, April 15, 1914, 

This study ^was undertaken to determine the possible relationship 
between the arrangement of the various layers of pigment and the heredity 
of colour in 'the seedcoat, and to verify the supposition that colours optic**, 
/ally alike are, in somo cases^different in the constitution: of 'the pigment 
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riiid r.l'ice c,'f deposit. TI;e subject is riealt witli tnider the foilowiiig 
heads : Methods of Preparation, Morphology of the vSeecl Coat, Pignieiitatioii 
of the Bas.al Colciir hayer, Pignieatation of the Palisade haver, Seeds 
Destitute of Piginer.tation, Classihcation of Colour Factors in Cowpeas, [ 
Classification based on Distribution snd Kinds of Pigments (i. Cowpeas | 
havk'.g no in the palisade layer ; 2. cov/peas having caily aiitho- : 

cyanrn, in the palisade layer ; 3, cowpeas having only a melanra-like pig- ; 
nieiit in the tnlisade ia3’-er ; 4. cowpeas having both a melanin-like pigment ^ 
and aiithccyanin in the palisade layer). 

The writer summarises the results as follows. The greatly diversified 
cclotir schemes of rhe diiierent varieties of cowjieas may therefore be re- ■ ^ 
diiced. to two fact-crs : i) an extreme^ itiiiform basal colour, ranging from \ 
very pale j^ellow to deep copper red, but found to be in all cases due to a I 
ruelaniir-hlie pigment de2:)osited in the basal colrair layer, the differences ! 
in tint being unquestionably caused hj differences hi cjuantity rather I 
than in chara.cter otf the pigment present ; and 2) a siiperimposition ttpon | 
this basM celoirr of variously arrar.g€d pigment areas in the palisade 1* 
layer, the outer layer of tl?.e seed coat, the pigments here behig of orJy f 
two kinds, first, a mekmrn-like pigment very general^ identical in colour 
and b’shavlour to that foiuid in the basa.I layer, and, second, an aiitho- 
cimnin pigment, either associated with this or foittid in separate cells. ^ 
'This antliocyarrin pigme* n meuf be of a red or blue colour according as - 
the reaction is -acid or 'alkaline, and these two colours ma3^ 'be found in' the 
same cells ox m separate cells. ' Finally, accr.)rdiii.g as only one or mote 
than one or all of these pigments are present In the palisade layer, or accord- 
ing as they are uniformly distributed throughout its cells or are vaiictisly 
localised in large or small ares.s ef its cells, we get the remarkably diversi- 
fierl lfif)tchi:"g. streaking, specklix^g, marblmg or monochrome colorations 
which characterise the different varieties of cowpeas. 

In. 'Cases where the seed c.iat is w^hite or cream coloured, or has a certain 
•white area, or even wdieie there is mereh' a slight' speckling, the pali- 
sode cells show great distortion of oudlme and imeveiiness in the cell ca\iibq 
Again, in mast parti-coloured cowr;eas of strongly contrasted tints, tffe 
'strongly coloured areas have perfectly regular, symmetrical palisader*^^^! 
vTuie the lighter c.reas e.re more oi less stro'iigl^r contorted in form aii!a 
irregular in the cell cavity. In other words there is a decided correlation 
between the morpholog}^ of the palisade cells and the suppression of 
the pigments in these cells. , > 

SS - Palms Imdigeacas to ’ Glllia. — Bsccam, Odoarbo, in Pomona College Journal 
of Economic Botany, Vol. II. Mo. 2, pp. 253-276, and No. 4, pp. 351-377 ; Vol. Ill, 
No. I', pp. 391-.1 17. Claremont, California, MarcE and December 1912 ; February 1913. 
List and botaricwul description, accompanied by figures, of ‘palms in- 
digenous to Cuba emd neighbouring islands. Twenty-five species are 
described, of wdiicli belong to the family Cocoineae, six to Areceae, 
ar.d the majfjrity of the rest to Corypheae. The writer concludes with 
an account of the mode of growth of the trunk of palms. 
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8S4 ~ The lafifienee of Pressure on the Structure of Roots. — jurin, in 

Revue G'enerale de Botanique, V,ol. 23 (bis), pp, 529-33S. Paris, 1914. 

The roots of plants growing in soils on schist forniaticjii often penetrate 
betY/een tvv'o strata and become subjected to considerable pressure, which 
results in malformation. The writer summarises the anatomical characters 
of such roots as follows : 

1) . The cells are narrower. 

2) . The living cells , are only slightly deformed, whilst the older 
tissues, such as the wood vessels, are flattened out. 

3) . Ceil division ceases Ijejmnd a certain pressure, but without 
the life of the cells being destroyed. 

4) . The xyleiii and phloem elements grow chiedy in a direction parallel 
to the plane of the pressure. 

5) . ■Differentiation of secreting canals may cease. 

6) . The fibrous tissues ate largely or entirely suppressed. 

7) . The two extremities oflhe compressed portion of the root become 
hypertrophied. 

These observations were made on material of Carlina corynibos'ay 
Oem tithe Crocata, Plantayo maniima and Hedcra Helix. 

SS5 The Aroma of ' Hops : Studies of the Essential Oil and its relation to 
Geographic Bistrifention of Hops.- -B-ABAk, Frank (Chemical Biologist, Drug- 
Plant and Poisonous Plant Investigations, Bureau of Plant Industry, U. S. Bepart- 
nient of Agriculture), in Journal of Agriculiural Research^ Vol. II, No. 3, pp. ii5“i5g, 
7- 14 figs. Washington, B. C., Maj’- 1914. 

The writer, has made det.enrdnc.tions of the following properties : 
specific gravity, optical rota;5:.F''n, refrc.ctive index, srdfildiity^ in pure or 
dilute alcohol, boiling point, esUi' t'alue, acidity, sapo,rdficatioii index. 
Coiiipar,isous have l}een made of h‘..>ps from the United States (California, 
Oregon, Washington, New York) with hops from Bt>lieinia (vSafiz) from 
authenticated sources during four consecutive years. 

The volatile oil was prepared by distillation in a current of vapour. 
The avera.ge yield of essential oil varies considerabty ,for a given locality 
from one year to another. Tlie .specific gravit}^ of the essential oil from 
different Californian hops w^as almost constant during thensanie season 
and varied veiy^ little from on.e year to another . A siniiJar <>bservplif>n, 
Avas made with regard to the refractive index. The averages of uiiiiierous 
determinations obtained during several years are given in the follciwing 
table. The data relating to Californian hops are from samples from five 
different sources. 

The writer concludes from his results that the volatile oil of hops con- 
sists chiefliy.of : i) myreene ; 2) esters consisting of compoirnds of heptoic 
(cenanthylic), octoic (or caprylic), nouoic, (or ,pelargonic) acids in com- 
bination with myxcenol (alcohol) ; 3) humiilene ; 4) traces of free ' acid ; 
5) formaldehyde. , The varioiis essential oils examined centained different' 
proportions of ester, myreene and htimttlene. Although not much, import- 
ance is attached to^ the two latter constituents, the variations of strength 
of ester are very significant in relation to the aroma. 
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The chief chmniml and physical properties of the essential oil of hops. 


Origin 1 
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O.S326 
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i O.S 

1 

1 I.4I 1 

45.6 1 


Oregon. . . . 

0.290 

0.8385 

; 1-4745 

r,o 

! 2.70 1 

58.S i 

61.5 

New York. ,' 

0.192 

C.S554 

i 1-4753 

0.8 

: 3*25 

50.9 

54*2 

Washington 

0,370 ; 

0.S4S2 

i I- 474 S 

0.9 

1-25 i 

52.S 

54.0 

Imported . 

3 - 3 m i 

0.8433 

1,4862 

0.75 

1 2.02 1 

i i 

23.5 

25»5 


Impoitant differences in the constitution of the essential oils occur 
not only in hops of the same season and from different districts, bat also 
from the same districts during several seasons. These differences appear 
very prominent^ in the curves of the chemical and physical properties. 
The curves of fractional distillath^n representing a partial quantitative 
separation of the principal constituents show 'very clearly the .relation 
between the hops, of a particular district during the .different seasons.'. 
The curves of ojjtical rotation also show this 'relation very clearly. Gener- 
ally, the ph5^sical properties (fractionation, specific gravity, and optical 
rotation) show the existence ■ of strong resemblances between the essential 
oils of the same type and strong differences between oils of different type. 

Since the esters ate the most important constituents' affecting the aroma 
of hops, the various hops have been compared b}’' means of the ester values ' 
of their essential oils after distilla-tion. The curves of the strength of 
ester of different essential’ oils and their fractions show at once the differ- 
ent geographical distributions. All hops from countries other than 
Forth America were alw-ays difficient in esters. 

The essential oils of hops from California are very similar from'ond' 
year to another with regard to their physical and chemical properties. 
The hops from the various parts of. California' are very analogotis and give, 
parallel curves each year. The essential oils of hops from Oregon and, 
Washington are very aiialog.ous, but show slight differences from those of 
California. The hops' from New York State resemble foreign varieties with' 
regard to essential oil, but are richer in esters. Arranged in. the order of 
increasing strength in esters they are as follows : imported hops, Cali- 
fornian, Washington, .New York, Oregon, the last three being almost alike. 

It has not been possible 'to establish' any relation between the ester,’ 
value of the essential oil and the quality of the hops, though this', value 
shows a distinct relation to the place of origin in every case. A' bibliography '' 
of twenty-seven works is appended. ' ' ' 
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556 - Fenugreek Seeds* — AYunscherdorff (Chief of works of the Faculty of Medicine 
and Hitirmacy at Algiers) ^ in Journal de Pharmacia et de Chimie, Year 106, 7th Series, 
YoL X, No. 4 > PP* 152-155. Paris, August 16, 1914.. 

Fenugreek seeds axe exceptionally rich in nitrogen and pliosplioriis, 
the former in the foina of albummoids, the latter in the form of phytiii, 
niicleo-albniiiiii, and especially lecithin (1.5 to 1,7 %) AYhich is present 
in greater quautit3?- than in aiw other seed. The flour obtained from the 
decorticated seeds contains 5.81 % of nitrogen, corresponding to 36.3 % 
of albtiiiiinoid matter, 1.042 % of phosphoric acid, of which 0.135 % 
in the form of lecithin, 0.758 % as pliytin, and 0.149 % as iiucleo-aibiimin. 
These seeds are therefore of high nutritive value. They were used by 
the' ancients in recuperating the constitution and are now used by the 
aative.s of Mortli Africa as a protection against disease, an extract being 
used as a febrifuge. The writer confirms their food value but doubts their 
medicinal value. The bitter flavour and disagreeable odour after eating 
are much against their use. The writer has found that this disagree- 
able odour is due to a diastatic action taking place during the final stage 
of ripening of the grain, and that it disappears on germination. ^ Treat- 
ment with boiling alcohol and, rapid dr3?ing at low temperatures destroys 
the odour and enables them to be 'preserved indefinitely in air-tight tins. 

55 7 - The Arffiirailaticn of Atmospheric Mitmgen by Plants. — k5vessi, Francois, 

in gtmerala de Botanique, Vol. 25 bis. (Researdies in Vegetable Biology : dedic- 

ated to Gaston Bonxsier by Iiis pupils and friends on the occasion of the 25th an- 
niversat}^ of the foi'.ndalion of the laboratory of Plant Biologj’’ at Fontainebleati), 
pp. 405-413- 2?ari3, 1914. 

The Avriter confirms the preAnotis conclusions concerning the utili- 
zation of the free nicrogeii of the air by plants (i). Plants were grown 
under the two folloAAing conditions : i) in an atmosphere Avithout nitrogen 
(oxygenated) ; 2) in the open air. The two series gave the same reactions, 
sliowiiAg the presence of protein in the hairs, particularly in the specialized 
hairs studied by Jamieson, and by Zempa^n and Roth, who attribute 
to them' the power of absorbing and fixing nitrogen from the air. 

Various protein reactions Avere applied, from the results of which the 
:Avxiter draws the following conclusion: The^^ presence of protein in the 
hairs of plants grown in a nitrogen-free atmosphere shows that ft is due 
to' , cell growth , and normal nutrition, and not to a direct assimilation of 
atmospheric nitrogen. Thus the theory of Jamieson, Zetnplen and Roth, 
'that' the protein in the hairs is formed only from atmospheric nitrogen,, 
is, untenable., . ■ ^ ^ 

888 ™ 'Plysidogioai Mesearelias on tlio Oennination of tbs' Polten of F/Ws' 

/erfi. ~ Garin'o Canina, ,E., itt' La Siamoni Sparimeniali Agraria Maliam.^ VoL 'Xfivil, 
Part 7, pp, 480-492. Modem, 1914. 

From ',a study, on the, germination of vine^ pollen, the followiiig'con- 
, elusions haA’-e b^e'U' drawn : ^ , ■ ' ' a 

i) The pollen grains of the 'vine require an acid mediumvfdf develop-' 

' (i) See No. 1113, B.' April 4 ,;,A; 4 A?:A:.a' t ^ 
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meiit, h accoidaiice -with the strongly acid xecctioii of the sap of this 
plant. 

2) The most suitable medium for laboratory experiments is one con- 
tainiiig 15 per cent, saccharose, z percent, gelatin, and tartaric acid in the 
proportion i : 4000. 

3) Prolonged rainy weather, by dihiting the stigmatlc secretion, 
may cause the pollen grains and tubes to burst, as is the case when geiiiil- 
nation is effected artiiicia!!}^ in distilled wnder. 

4) Temperatures outside the jiniits of 1.4° C. and 35® C. during the 
flowering period produce sterility, Qwmg to the abser.ce of germination 
belov; 14^ C. and to the abnormal development of the pollen tube above 
35 *" C. ' ^ 

5) Many of the fungicides used on vines are injurious to the pollen 

grains, 

6) . The grower should have no difficulty in choosing between a 
possible danger of sterility and the certainty of infection, by oidiiim or 
mildew. 

8S9 - TMfteen Years of Wheat Sslesiien*— HuTOiEsoN/r. b. (Associate xAgrouomist, 
UniveioitT of Mnn^ota), in The Ameriam Naiiiyalist, Vol. XI^VIII, No. 572, pp. 459- 
466 3 tables. Eaacaster, Pa., Angust 19x4. 

Ill ' 1901 the Minnesota Agricultural Experiment Station planted a 
number of vcineties of wheat from the polonicum, speUa^ Uii'gidum, iwum^ 
and vulgare types. Six of these varieties (one each 0! turgidmn, imlgar$, 
spelia and durum, and two of polonicum) have l^een grown continuously 
and selected by the centgeiier method. This method consists in planting 
one hundred selected kernels from each plant, at equal depths and at 
equal distances apaxt in separate plots. Careful notes are taken of the 
plants of each centgener, and at harvest five or more of tlie highest yield- 
ing plants are selected, from wffiich tlie seeds for planting the next year 
are taken. From these five best plants, from five to ten. of the best heads 
axe selected and thrashed together. One hundred of the largest and 
plumpest kernels are selected and planted , in the centgener test next ■ 
year. This operation is continued from year to year. 

In 190S, an ex|}eriment was planned with the object of developing 
a strau'i of wheat which would have a mminium amount of culm exposed 
teween the base of the spike and the upper leaf sheath, i, e. a sliortmecked 
variety of wheat. The ultimate purpose of this was to reduce the area 
of the stem exposed to the black stem rust, which does not attack that 
portion of the stem enclosed in the' leaf-sheath. For this work individual' 
plants were selected which had short necks and the seeds from these were 
planted in separate eentgeners, A cmtinuotis selection of short -necked 
plants was made dining the succeeding years. 

Each centgener was 'started from a single head’ in 1901, and since,. 
^heat is normally self-fertilised, these heads have bred true to type' ever ' 
since. Thirteen years of selection in one pure line is the longest' period of,;.,' 
continuous selection yet reported for a self-fertilised plant, thus, making'’' 
these data of considerable importance, . , , ' " ■, ' 



PLANT BPEKDINT^ 


1293 

Tables are given showing the results of selection for i:;?creased yield 
(1901-1913), for increased height (1901-1913) and for shore neck (1909-1913). 
From the data presented in these tables it is evident that there has been 
110 pernianeiit gain for these thirteen 3^eais of selection, either in ^’■ield per 
plant, height oi plant, or shortening of neck-lengtli. Oiity the expected 
seasonal variations occur, which were the same, with regard to proditctioii, 
as in the cor-ztintious open held experiments without selection. 

A comparison of the ^deld of each variet}?^ for the first five years of the 
test with that of the last five years is shown in the accompanying table, 
which shows that there is no signifies rt difierence in yield for these two 
periods. 


jj First yi 

|| Height. 


in. 


Hedgerow {turgidum) . . . . | 

1 41.6 

Russian (tmlgare) i 

33,0 

Spelt (spelfa) i 

40.0 

Ramouka (durum) . . . . ' . j 

36.4 

•Polish I (polonicum) . . . . , 

39.9 

Polish II { » )....! 

33.4 

Average . . . | 

1 3^-2 


;ar period. i| Last 5-year period. 


Yield. ‘ 

Hdglit. f 

Yield. 

gms. li 

in. 1 

_gms. 

li 

2.67 |j 

i ' ; 

3S.4 

2.34 

1.99 !| 

35.4 

2.1S 

2.51 : 

39.2 

2.40 

2 ..0T || 

35.3 : 

1.97 

1-54 || 

37.4 

: I.61 

1.02 ! 

33‘4 

1 I.3I 

2.06 i 

j 30-5 

’ T.97 


From the practical breeder's standpoint permanent iiiiptovemeiit in 
pure lines of small grain, if possible, is certainly not rapid or apt to be 
very 'marked. It is probable that much more rapid , progress could be 
made by' segregating pure lines from mixed populations and combining 
the desirable characters of tlics * lines by hybridisation. 

S90 Mote oa the S elect loa of MalK© la Cambodia. — deFlacourt, martin (CMef 
of Agricultural and Commerc:al Service in Cambodia), in Bulletin iconomique de rindo- 
]/'Chim^ Year 17, No. 107, pp. 215-21S. Hanoi -Haiphong, Match- April, 1914. 

' Maize is extensively^ grown in Cambodia chiefly as 'food for the inhab- 
itants, and it generally precedes rice in the rotation. 'There ,are two chief 
varieties : one with orojige 3rellow grains, the other with milky white grains, 
the^ vegetative periods being 90 and 105 days respectively. 

' ^ The writer proposes selecting local varieties with a view to improving 
their earliness. ' These two varieties show considerable variation as regards; 
coloration of the grains and number ot secondary tillers, and sometimes,' 
"show pale green or white' ,striations ■ on the, stem and leaves.'' These 
'yariations cannot be eX'plained by hybridisation , alone, but would seem to 
'indicate a tendency to mutation amongst some individual plants. 

■' 1x1 these experiments the writer found that the , variation was increased 

,;,''''"'by exposing' the, ripC'Cars ireed 'from',; the; sheath for several days,' thus 
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causing a cracking of the grains siniilat to that produced by the itiecliatiical 
process employed by BnARiKGHEM. The present peiiigrees are too short 
to enable conclusions to be drawn* 

It was also found that the secondary shoots, in many cases, flower 
at the same time as the main shoot, and though some 20 to 23 days younger 
than the latter, they ripen their grains at the same time, thus having a 
shorter vegetative period. The inflorescences of the secondary shoots are 
of three different forms : i) they are exclusively miiseximl, 2) the female 
inflorescence is normal in type but surrounded at its base by small ears, 
3) the terminal panicle carries both male and female flowers. Seed is 
selected only from the best grains produced by the normal inflorescences 
of the secondary shoots, and it is found that the earliness of motiuity 
of these seeds is inherited by the descendants. 

Plants were also raised from seeds from the abnormal inflorescences 
of the last two types ; they produced perfectly iiorm'dl male and female 
inflorescences with the same degree of earliness of maturity. 

S91 - Innovatioi la the Banish Trade in Seeds of Root Crops. — - Fmm a Commu- 

tiimtion byK. Helu’BG, Director of Experiments at Copcnha;;e}t. 

In Denmark the State has for a number of years carried out trials of 
root crops, for which any Danish seed breeder can enter his strains of seed. 
According to the results the strains are divided into three classes. The 
names of the breeders of the first, class seeds are published. 'Owing ito'v' 
the great demand for seeds on the part of the trade, prices^ rise very high 
and this stimulates the breeders to further exertions. Thus 10 s a pound 
is now paid for pedigree mangold seeds and 20 s a pound for turnip and 
swede seeds. 

This cooperation of State, breeder and seedsman has alread)^ led to 
an increase in the yield of Danish root crops. 

Of late years the practice has been introduced of selling seeds of root 
crops with a guarantee as to their quality, as lias long been done for grass 
seeds. 

For both root-crop seeds and grass seeds the value of the crop depends 
upon the genuineness of the seed, but with this difference, that the genuine- 
ness of grass seed^ can be recognized by examination, while the quality 
and strain of root-crop seeds cannot ; the analysis of the latter. carried, out 
by the seed' control stations has therefore little value, whereas in the case 
of grass' seeds it is so .useful that it. has become customary to base the price 
upon it. It is further to be noted' that the analysis of a parcel of grass 
seeds can be controlled by another examination in spring, while the quality ; 
of the root-crop seeds can only be checked in the automn by an expert, 
examination of the roots in the field in rvhicli the seed was sown in the 
spring. 

Complaints as to the quality of the seeds sown in spring are allowed, 
up to the 15th of October 0! the same year. 

In the spring of 1912 the guarantee for genuineness of Danish root-crop^ 
^ds was introduced into the home trade and in 1913 into the foreigji''', 
ttade. iSTot all the wholesale seedsmen have adopted the guarantee system, 
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in their transactions, but they must henceforward mention it expressly 
on their business papers, etc. 

For the settlement of possible disputes concerning the guarantee, 
an official (of the Weights and Measures Bureau) takes an average sample 
from the seeds sold under such guarantee and sends It to the State Commis- 
sioner for root crops, who has all the samples sent in sown in a control 
field recognized by the vState. Complaints from abroad are to be brought 
before the Maritime and Commercial Tribunal of Copenhagen, which ap- 
points two or three experts to examine the roots produced in the above 
field by the seed in question, and if the seeds delivered do not correspond 
to their description the aaiiount of compensation due is determined on the 
result of the test made in the experiment field. 

892 - The Longevity of Some Common Seeds, — Eastha.m, Alfred (CHef Seed 
Analyst, Department of Agriculture of Canada, Seed Branch) in The AgricuUuml Ga- 
zette of Canada, Vol. I, No. 7, pp. 544-546, Ottawa, July 1914- 
Researches on the longevity of seeds were begun in 1903 and will be 
continued until the vitality of the seeds has been entirely lost. 'Seeds of 


■ - 


Gerjcnixiating capacity after; 



I yr. 

5 yrs. 

7 yrs. 

10 yrs. 

Timothy: 

Average of 12 samples harvested in 
1902 

97 

90 

83 

56 

Average of 12 samples harvested in 

1903 

93 

90 

85 

5 ^ 

; ked^ clover: 

Average of 12 samples harvested in 
1902 

97 

76 

61 

44 

Average of 12 samples harvested in 

1903 ..... 

96 

75 

68 

43 

Alsihe clover: : 

■ i 

Average of 12 samples harvested in 
1902 

93 

79 1 

66 

45 

Average' of 12 s£imples harvested in : 

' ' " 2:903 1 

93 

81 i 

i ■ 

' 7 ^ 

45 

' OaU : 

i Average of 53 samples harvested in 
; igoo'Ci) . - . ' 

94 

! ' ; 
! , ' 95 '' 

after lO yts. 

93-5 

after 13 yrs, 

91 

Average of 64 samples ' harvested in 
1901 . . . . . , ' 

98 

i 

1 97 ■ 

96 


Average of 63 samples harvested iti ; 

'.95 


97, 1 



{3;) From tlie various provinces of Canada* / ’ ' 
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high geiminative capacity were chosen and stored in sealed lioxes in the 
Seed Branch Ivaboratoiy of the Department of AgikuVcnm. The results 
are shown in the accompanying table. 

H93 - The Miieiiee of External Physical Agents on the Germlaatioa 0! Wheat 

— I . I/>YER, Henri. -- 2. HmfeRE, C. - Bulletin de la SocUte Nalionale d'AccUmaiation 
de France, Year 61, No. 14, pp. 447 - 45 ^^ Pans, July 15, 1914. 

1. — The wiiter states that the iiiflueiice of physical ‘agents on germi- 
nation requires a more precise investigation and that many problems 
rtmain to be ■ solved in regard to aeration, moisture and 'temperature. 
Tor exaiiipie : the limits of rarefaction and pressure between which germi- 
nation is possible, the gradual reduction of germinative power, the masi- 
mum and minimum quantities of water favourable to germination, and 
the correlation ot data relating to the duration of germination , in relation 
to temperature. The writer points out that the temperature data obtained 
by the methods of R^;ahmur, De Gasparin, De Candoeee, TissErand 
are not concordant, since they show great difierences for the same 
vegetative period of the same plant. He proposes a method of his own 
which appears to give better results. 

The sum-totals of the daily means of the squares of the hourly tempe- 
ratures always give the same result for the geiminative period of the same 
plant. In the case of wheat, for example, the number always approximates 
to 1500, provided that the squares of temperatures above 20^ C.'arel 
reckoned as 400 and that only the temperatures between 0^ and 20^' Are 
included in the actual values. 

The wiiter considers that these generalisations ate common to all 
plants mid intends to verify them in cases other than wheat. 

11. — The following comments have been made by Id. C. Ri\ntRE. 

These experiments have the advantage of being carried out under 
precisely controlled conditions, the same plant being used throughout, 
since each variety requires certain variable meteorological conditions to 
complete its der^elopment.' The results are interesting, but some indica- 
tion, however approximate, should be given of the meteorological conditions', 
affecting ‘germination,, such as soil temperature, ilkmiimtion and humidity. '' 

Rise of temperature, for example, does not always coincide with in- 
creased illumination, and the, more rapid development of wheat in northern 
Europe near the arctic regions is due ' more to increased illiiiiiinatioa, 
than to the temperature. Thus, the intensity of light during the night 
should be taken into account. Further, what method of eompiitation 
can take into account f'll meteorological influences ? 

There are also meteorological influences which are difficult to define 
and deteniiine. Since our deterniinatioiis of meteorological conditions ‘ 
are as yet Only rudimentary compared with the complexity of the subject, 
all conclusions should be considered as arbitrary only. The metho.d 'of'; 
M. Boyer will tend to narrow the problem. It ‘is possible 'vtol 
determine the number' of calories necessary for the germination of- 
'wheat by ex'periments in miro with temperatures controlled ,and auto- 
matically recorded, but the results thus obtained are ' so iar . re'inoved 
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from natural conditions that they are useless to determine the actual 
meteorological conditions condncive to good or bad germination. This 
is the problem which still awaits solution. 


894 - Stoiies m the Polilmtlon of Lucerne In its Relation to Seed Production, — 

PIP3ER, C. V.; Evaks, Morgan W.; McKee, Roland, and Morse, W. J., in 
Bulletin of the U. S. Department of Agriculture, No. 75, pp. 32 1* t fig. Waslungton, 
April 8, 1914, 

In. the regions of the United States where lucerne is grown for seed, the 
yield varies considerably from one season to another. Thus, in Milk Val- 
ley, Montana, in some seasons the yield has reached 10 to X2bus. per acre, 
whilst in others it has been practically nil. 

With a view to finding the cause of tins difficulty the Department of 
Agriculture in 1906 undertook a series of experiments at several stations. 
The problem was found to be a most complex one, depending not only 
on the abundance of insects for pollination, but also on the climatic con- 
ditions. Under certain climatic conditions autogamous pollination is 
an uncertain factor from one season to another and among different in- 
dividual plants. The factors or conditions favouring the production of 
seed vary during the season, as is seen from the occurrence of pods amongst 
the mature plants. On several occasions, especially during the first cut, 
it has been seen that artificial pollination by agitation of the stamens does 
not result in fructification. 

The writers reviw the work of previous authorities on the structure 
and pollination of the flower of lucerne, showing conclusions at variance 
with each other. Only in some cases are direct attempts made to deter- 
mine the relation between pollination and the quantity of seed harvested. 
The prevailing opinion is that pollination by insects is of vital importance, 
and that if they are not present in sufficient numbers, the yield of seed 
is reduced. The importance of the climatic conditions is generally recogn- 
ized, and it is pointed out that commercial seed is produced in regions 
with a semi-arid climate, at least during the ripening period. 

The flowers of lucerne may be pollinated at any time from the opening 
of the flower to the fall of the petals. Pollination generally takes place after 
the release of the staminal tube, which is eflected by a special mechanism. 
The staminal tube is held by two opposite lateral protuberances inside the 
keel. Heavy insects such as the bumble bee are able to press the sides of 
the keel apart, thus liberating the staminal tube. Generally, however, 
the operation is effected by the insect inserting its proboscis between the 
posterior edges of the keel. More often the two posterior appendages of 
the wings, which meet above the staminal tube, are displaced, thus causing 
an indirect distension of the keel. The presence of this spring-like mecha- 
nism has been observed in twenty species of also in Alysioarpus, 

TfigoneUa, Inii^ofem md Genista, The writers have not been able to con- 
firm Btokidd’ s theory , that the release of the staminal tube causes a rupture 
of the stigmatic cells and promotes fertilization, liberating the staminal 
tube by artificial means, so as not to stimulate or rupture the stigmatic 
cells, by contact, gives as good results; as natural pollination. _ ,, ' ; , 
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Flom-ers wMch. are artificially exploded and thereby self-fertilized 
produce an abundant crop of' seeds. In a series of experiments on 77 plants 
conducted in 7 different places, 9074 flowers produced 2784 fruits (or 30.66 ■ 
per cent.) when mechanically self-fertilized, whilst 8939 flowers on the same ' 
plants 'fertilized under natural conditions yielded 1499 fruits (or 16.76 
percent.). .The iruits from flowers , artificially exploded contained an 
average of 1.72 seeds each, whilst the fruits of flowers naturally fertilized 
contained 2.22 seeds. 

Cross-pollination among flowers of the same plant is not more product- 
ive of seeds than self-fertilization, but pollen from other plants increases 
the proportion of fruits and the number of seeds per fruit. There is no 
considerable difference between the pollen of like or of dissimiliar varieties. 

The explosion of lucerne flowers normally takes place automatically, 
but may be caused by insects or other agents. Flowers which fail to open 
rarely produce fruits and seeds. Two plants were observed at Chinook, 
Mont., in 1909 ; one had 57 flowers, of which 33 exploded automatically 
and set 21 fruits ; the other had 64 flowers, of which 36 exploded auto- 
matically and set 16 fruits. The percentages of fruits formed from these flowers 
were therefore 37 and 25 respectively. These figures are as high as those 
obtained under natural conditions in the fields. In a similar experiment 
conducted at Pullman, Wash., in 1910, only 21 out of 775 flowers left to 
themselves produced seed, or 2.7 per cent., against 13.13 per cent, in the 
open. ^ ■ ' ' 

There is considerable, variation in the rapidity with which the flowers 
of lucerne explode automatically or by means of exterior agents, and in 
their subsequent fructification. The number of fruits is not proportional 
to the number of flowers, since the largest infloresences are less fertile 
than , the smaller, ones. 

Automatic fertilization of the flowers takes place more frequently 
during warm sunny weather and is influenced considerably by the humi- 
dity. Pollination can be immediately effected by placing the open 
flowers at the focus of a converging, lens or by exposing them to the sun on, ■ 
a., warm day. Insects are the natual agents of cross-fertilization of "lu-';. 
ceme, but good yields of seed can be obtained in places where they .are 
.rare. Bumble-bees and are the most effective insects for .effect- 

ing the dispersal of the pollen. Bees collect honey from these flowers, but , 

, effect . pollination in only a few cases. Hoctumal ' insects are of negligible 
inaportance. . There is no evidence ■■to show that butterflies are able to 
‘ .effect, pollination ; wind and' rain '’are of slight importance. 

■ Automatic .explosion of the' flower and consequent self-pollination is'' 
as effective in, producing seed as .insect pollinizers,' at', least in the ■, Western' 
States,' ■,. This conclusion agrees with' the observation that excellent yields,, 
of seed .are obtained in regions wffere. bumble-bees and . other' suitable ,., 
insects are ra're,. .,■ 
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895 » Alfalfa In ih.e Wafted States* — brooks, william P., m Massackmdts Agricultural 
Experiment Station^ Bulletin No. i 54 ? PP- 2:47-171 H- '2 tables. Amlierst, 3 ilass., 
June 1914- 

This is a bulletia of instruction and propaganda intended for practi- 
cal farmers. Part of the directions are based upon the experimental 
results obtained either bj^thewriteratthe Amherst Agricultural Experiment 
Station or by thirty-three farmers in different parts of the State. 

Alfalfa is now successfully grown in most parts of the United vStates 
and in a few parts of Canada. It is popularly supposed that alfalfa is 
much superior in nutritive value to clovers, but so far as can be deter- 
mined by chemical analyses made at the Amherst Station and determina- 
tions of digestibility made there and in other stations, this does not appear 
to be the case, as may be seen from the following tables : 


TabeeI. — Composition of Clover and Alfalfa Hays. 



Water 

Ash ■ 

gProteia 

Fibre 

Nitrogen 

free 

extract, 

Fat 


% 

% 

% 

% 

% 

% 

A Haifa liav 

13.24 

6.38 

13.98 

28.48 

34-70 

1.40 

Alsike clover hay 

15.00 

9.70 

14.00 

23.10 

36.10 

2.10 

Medium red clover hay .... 

15.00 

9.70 

13-30 

24.30 : 

37*20 

2.50 


TabeeII, — Digestible Nutrients and Energy Values {^). 



Protein 

Fibre 

N-free 

Fat 

Net energy 




extract 


value 


i (lbs. in 100) 

(lbs. in 10a) 

(lbs. in .too) 

1 (lbs. in 100) 

f Therms) 

Alfalfa hay 

10.2 

13-9 

24‘4 

0.5 , 

34-9 

Alsike clover hay 

9.2 

11,6 

23.8 

0.8 

34-6 

Is^edium red clover hay . . . . ' 

7.7 

13*1 

24.2 

1.4 

35-6 


(^} Based upon average results in the United States. 


The writer does not recommend the direct application of manure in 
preparing the soil for alfalfa, but advises instead the free use of it on the 
preceding crops. Sometimes, however, the direct application of potash, lime 
and phosphatic fertilizers may be advisable. In the writer's experiments 
potash in the form of sulphate appeared much strperior to potash in the form 
_’of chloride. ' : ! , 

Some varieties of alfalfa introduced from Siberia by the South Dakota 
.Experiment Station have hot' yet been sufficiently tested.;; ,The'.>;;:|)e^t', 
seeds of common alfalfa grown in The United States are those from the 
northern districts. ; Grimm* s alfalfa is a selected strain which- originated in, 
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Minnesota and is noted for hardiness and productiveness (i). In some ex- 
periments conducted by the writer with Grimm and common alfalfa, the 
former yielded an average produce in 3 cuts per year for two years, of 3.982 
tons per acre against 3.261 tons of the latter, or a difference of about 22 per 
cent, in favour of the Grimm. 

The variegated alfalfa is said to be a cross betvreen common alfalfa and 
3^ellow lucerne. This variety is said to be more hardy than ordinary al- 
falfa and adapted to poorer soils : it has, however, a tendency to decumbent 
gro^vth, and a lower feeding value. 

Hitherto few diseases have proved troublesome to alfalfa in Massa- 
chusetts; the only important ones are leaf-spt {Pseudopeziza Medicaginis) 
and dodder. 

Two experiments in inoculation with Farmogerm'' culture (prepared 
by the Earp-Thomas Farmogerm Co., Bloomfield, N. J.) were made and 
gave good results on land which was put under lucerne for the first time. 

896 - Methods of Propagation of Olives {2), — Campbell, C., in Le Siazioni SpeHmmidi 

Agtam Italiane, Vol. XLVn, Part 4, pp. 297-307. Modena, 1914. 

The writer draws the attention of olivegrowersto the importance of the 
methods of propagation. The seeds of the wild varieties of olive have the 
highest germinating power, bnt the growth of cuttings {as shown by the 
writer’s experiments) is more vigorous in the case of cultivated varieties 
and improves as the number of asexual generations increases. 

Of the various methods of asexual reproduction, e. g. by cuttings, from 
“ovoli” (3) and by grafting, the last-named method is destined to be of the 
greatest importance in the future. Reproduction from seed is seldom prac- 
tised, since the number of seeds which germinate is small, and each stock 
requires subsequent grafting. The writer remarks that it is possible to 
improve the germination of the seeds, which is more \dgorous in the hardier 
and semi-wild varieties. The seeds from trees grown directly from seeds 
are more \dgorous in germination than seeds obtained from grafted trees, 
New varieties obtained in this way, using seeds of the best varieties, will 
yield seeds with a higher percentage of germination . Since it is necessary to 
choose vigorous plants as stocks, especially for arid and infertile soils, the 
writer recommends the sowing of seeds of cultivated varieties so as to pro- 
duce stocks more suitable for receiving the grafts of their own varieties 
or others of similar vigour. It will then be possible to undertake on an 
extensive scale the selection of different varieties, at the same time obtain- 
ing useful stocks. 


{i) See No. 2106, B. Jtily 1911. 

(2} See Nos. 2668 and 2669, B. Ang.-Sept.-Oct. 1911; No. 1046, B. Sept. 1913;' ;v 
(3) Excrescences fomied at the botton of the tmnh; these are cut off and planted''’: 
In the gronnd like cnttiiigs, . - {Ei) 
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897 - Olife Growing in Syria* — Aakonsohn, a. (Director of the Jewisli Agriculttiral 
Bxperimeat Station, Haifa, Palestine), in Revue Agricole et ViticoU de FAfrique du 
Nord^ Year 12, No. 120, pp. 607-609 + 3 figs. Algiers, June 27, 1914, 

Olives are generally well looked after in Syria, and particularly so about 
■Damascus. The exorbitant prices of irrigated land in tHs neighbourhood 
make intensive methods a necessity, and the olive comes in for its Ml 
share of attention. While in Palestine grafting is carried out on wild stocks, 
at Damascus (as at Sfax, for example) cuttings from old trees are grown on 
their own roots; to promote the growth of shoots from the old stems, the 
trees are earthed up. Grafting is only performed when it is desired to change 
the variety. 

In preparing the land the soil is not deeply dug over, but verj^- large 
holes are prepared for the trees, and a layer of stones is placed in the bottom 
for drainage. 

« Often very old trees are transplanted. They are cut back almost to 
the trunk, or at any rate to the oldest branches, and the stumps are dressed 
with a mixture of clay and dung; the trunk is surrounded bj’' bundles of 
straw or reeds and a layer of clay and cow-dung. Trees treated like this 
may remain inactive for two or three years, but once they begin to 
grow, they develop rapidly and when irrigated begin to fruit in 3 or 4years. 

The trees are planted 16 to 22 yds. apart. When they reach several 
centuries old, young fruit trees (chiefly apricots of late years) are planted 
between the rows. Wlien the fruit trees come into bearing, the old olives 
are removed, realizing about £ 2 each as timber. 

The variety most commonly grown is the Dan, with small fruit : 
the Massa' abi yields large fruit suitable for preserving ; the J' lette yields 
fruit which is consumed in the green state. 

Analyses carried out at the Haifa Experiment Station gave the follow- 
ing figures : 

gms. 


Average weight of an olive ............ 3.37 

Weight of kernels from ioo|gtas. of olives 21.75 

' oil 27*97 

ptfip >’ >» 78.75 


Pruning, which is little else Than trimming, is practised in the Da- 
mascus district. The fruit is knocked down by means of long poles. 

898' Olive Growing In in the District of Tizi-Ouzon, Algeria* — hippolyts;, i,., in 

Revue AgHcole el Viticole, Ytax 12, No. ,124, pp. 88-91. AlgieiB, Jtfiy 25, 1914. 

The western and eastern slopes of the Djurjura chain of mountains 
are covered with ancient olive groves, the majority of which belong to 
the Kabyles. The French colonists, encouraged by the bounties for plant- 
ing and grafting .olives 'granted by the ^ Algerian 'government, have also'be-' 
gun to plant. The cultivation practised in Kabylia is only ploughing and 
digging. The importance of pruning is not understood by the nathre and 
is seldom practised and then without method. Manures are not applied, 
and the collection of the fruits is effected by means of poles 2 to 3 yds* 
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long, which damage the fruitvS and branches, thus reducing the value of 
the next year’s crop. The writer has introduced a sort of wooden comb, 
used in some parts of Italy, which enables the fruits to be collected with 
less damage to the trees. 

In the case of the very bushy trees growing in an almost natural con- 
dition in the mountains, the first thing to be done is a good thinning. The 
harvesting of the fruit should be regulated for each district, as the growers 
are apt to start picking too early, with the result that an inferior oil is 
produced. 

There are two varieties of olives in Kabylia, the Chembal and the Rou- 
gette, the latter being more common. The western slope of the Bjurjura 
is favoured by abundant rain, averaging 45 to 50 inches per annum. These 
conditions are very favourable to the future welfare of the industry in this 
region. The adoption of modern rational methods would result in immediate 
improvements and a yearly crop instead of one every other year. 

899 - The Alesirii'&s of Tonklng. — I,EaiAEi:i&, Ch., in Bulletin economiquede VIndo- 

CMWt Year 17, No. 107, pp. 144-150. Hanoi-Haiphong, Rlardi-April, 1914. 

The writer gives a description and botanical analysis of the species of 
Aleurites of Tonking, with references to others from China and Japan. 

Cay-trau ’’ of TonHng was first described as A. cordata Muel. Arg. 

Eberhardt recorded A- Fordii Hemsl. as occurring in the remote 
province of Tonking. The only species found by the writer in the Delta 
and forest regions are A, triloba Forst. {A, moluccana Willd.) or “cdy-lai’", 
and A, Montana Whs. or ** cdy-trau of the latter of which he gives a 
botanical description.. 

E.H. Wilson {Bulletin of the Imperial InstiMe, Vol. XI, No. 3), men- 
tioned that the species which yield a drying oil used for waterproofing 
objects, varnish, linoleum and rubber substitutes, etc., occur on the conti- 
nent, while the Japanese species. A, cordata Muel. Arg., yields a burning oil. 

Enormous quantities of drying oil are exported to Europe and America. 
Thus, in 1900, more than 330 328 pikiils (about 44 million lbs.) of oil ob- 
tained from A. Fordii were exported from Hankow, valued at 2 559344' 
Haikwaii taels (about £ 320 000), and in 1910 as much as 757 959 pikuls 
(about 100 million lbs.) valued' at 6449421 taels (or £800 000). The 
exports from Outcheon during the same period increased from 24 469 pi- 
kuls (or 3 million lbs.) of oil from A, Montana, at 146 813 taels (or 

£19000), to 52 106, pikuls (7 million lbs.) 

A. Montana Wils. is limited to the subtropical regions in the south- ^ 
west of China, from Fukien to Annam. ' A. Fordii Hems!., which yields 
more than of the total production of oil, belongs to the warm temperate 
regions of the Yangtse basin. A. Montana is much more productive in Fu- 
kien than in TonMng, where_ the writer suggests improvement of the variety . 
by selection. He also recommends experiments with A. Fordii on the 
high plateaus of Tonking, as this ■ species is more productive and the fruits 
are devoid of a ligneous seed-coat. 



SUGAR CROPS 




goo - Tbe Caltifaticm of the Sugarcaie In the South of Spain, — Royd Bot^nu 

Gardens, Kew^ Bulletin of Miscellaneous Information, No. 4, pp. 147-1 5 q. Uondoa, 1914, 

This article is based on information received from the British Consul 
at Malaga. 

Sugarcane is cultivated in the sheltered valleys between Estepona 
and Adra. The most profitable varieties are ; Blanca, sometimes called 
Amercana, imported by the Arabs; Marada (violet) and Negra (black), 
probably the same variety : Negra is said to have been imported from 
Cuba; Canna cristalline, larger than the preceding but less rich in 
sugar; Striee, of inferior quality; Algarrobena, now almost entirely abandoned. 

The preparation of the land consists in hea\^ manuring and careful 
cultivation, breaking of clods, levelling, preparation of furrows 35 inches 
wide and about 8 inches deep, for the planting of the sprouted cuttings in 
March and April. They are planted in 3 lines so that the cuttings of one 
line alternate with those of the adjacent lines. They are covered with 
a light layer of soil and gradually earthed up as they grow until the ground 
is level again. The land is kept free from weeds and in July or August 
guano or chemical manures are applied followed by irrigation for 15 to 
20 days until harvest. The plantation is renewed every 7 to 8 years or 
10 to 12 years. The use of a complete chemical manure has become very 
widespread of late years, as much as 1350 lbs. per acre being applied once 
or twice during the season. 

The average yield is 20 tons p. acre and the average sugar content 
for the district is 14 % and at Adra only 8 %. 


901 - Sugar-Beet Elperiments in Ireland, — Department of Agriculture and Technica, 
Instruction for Ireland, Journal, VoL XIV, No. 3, pp. 471-482 + 4 figs. Dublin 
April 1914. 

In 1911 the Department of Agriculture and Technical Instruction 
for Ireland commenced a series of sugar-beet experiments with a view : 
i) to comparing the relative yields and quality of roots grown close together 
in rows on the flat in accordance with continental practice, and of those 
grown wider apart on drills or ridges, so that after-cultivation was facilitated; 
and 2) to affording information as to the yields of this crop in the state in 
which it is purchased by sugar factories, i. e., of roots properly topped and 
cleaned. 

In the 1911 experiments the farmers reported very adversely on the 
systems of growing sugar-beet on the flht, because it was more costly and 
the crop more difficult to lift than when the beet was grown on drills. In 
order to ascertain whether the requirements of a sugar factory for roots 
grown almost entirely below the surface of the soil cotdd be met by cultivat- 
ing the crop ©n moulded-up drills, a third plot cultivated in this manner was 
included in the trials in 1912. Eurthermore, in 1912 half of each plot 
was top-dressed with nitrate of soda. The experiments in 1912 were con- 
: ;ducted at twelve centres in; eleven counties; , ' , ' . ^ 

In 1913 the experiments of 19x2 1 on drills 27 inches 

wide ; b) on drills 27 inches wide — the crop being moulded up after hoeing; 
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'c) in rows i8 inches apart on the flat ; i) with and without nitrate of ©oda 
at the rate of i % cwt. per acre. 

The area of each plot was one-tenth statute acre : the variety of sugar- 
beet used was Klein-Wanzleben Original Z. 

The average yields of the three seasons 1911-13 (30 experiments in all) 
were as follows : 


Ordinary drills : 

Gross weight of roots 

Factory weiglit of roots .... 
Sugar content 

On ihe flat: 

Gross weight of roots 

Factory weight of roots .... 
Sugar content 


15 tons 9 cwt. per acre 

II » I » » 

17 per cent. 


16 tons I a cwt. per acre 
13 » 3 a 5* 

17.5 per cent. 


From the above it is evident that the better crop in point of yield and 
also of sugar content was that cultivated on the fiat, and that, moreover, 
the superiority of the roots on the flat would, at a price of £ i per ton on 
the farm, more than recoup the extra cost of labour involved in this 
method' of cultivation. 

The average yields in 1912 and 1913 are shown in the following tablet 


Plots 

Average utmuai 
yield of toots per acre 

Ratio 
of factory 
weight 

to gross weight 
as percentage 

Average 

sugar 

content, 
per cent. 

Average 

coefficient 
of purity 
(apparent) 

Gross 

weiglit 

Factory 

weight 


tons 

cwt. 

tons 

cwt 




Ordinary drills : 








a) Witlhout nitrate of soda 


6 

9 

8 

68.1 

16.5 

89.45 

5 ) With » » 

15 

I 

lO 

3 

67.4 

16.I 

,89.24 , ■ 

Motilded«up drills : ; 








a) Without nitrate ... 

14 

I 

10 

3 

72.0 

16.3 

89.42 

b) With ' » . . 

15 

XI 

II 

4 

72.0 

16.2 


On the fiat : 








•ii) Without , nitrate , . . 

14 

14 

10 

17 

■ 73-8 

17.0 

89.60 

b) With 9 ... 

16 

10 

12 

I 

73-0 

16.5 

89.28 


From the above table it will be seen ^ that, on the average of the two, 
seasons, the fiat plots a and b produced yields , (factory weight) only '14 
and 17 cwt. respectively per acre higher 'than the moulded-up drih plots 
a and &, and that the sugar content of the roots on the former plots was only;: 
0.7 per .cent, and :0.3' per cent, respectively higher than that of'' the roots, 
on /the latter. These 'increments ^ in yield and sugar' content;/ would 'hy' 
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no means be sufficient to compensate for the extra outlay in labour on the 
flat plots. It may therefore be inferred that of the three methods of cul-' 
tivation that of moulding up ordinary drills is best adapted to Ipsh condi" 
tions. 

■ It will be noticed also in the above table that the average increases in 
yield (factory weight) due to the application of nitrate of soda were as 
follows : 

On ordinary drills 15 cwt. per acre 
On moulded-np drills 21 » » » 

On the flat » 24 » » » 

and that, on the average, the use of nitrate of soda slightly reduced the 
sugar content of the roots (the reductions being 0.4, o.i and 0.5 per cent, 
respectively). Nitrate of soda had little, though varying, effect on the 
purity of the juice. 

From the foregoing it would appear that the application of nitrate of 
soda to sugar-beet would not prove remunerative on fields manured as the 
experiment plots of 1912-13 had been. Some of them had 15 tons of farm- 
yard manure to the acre and i cwt. sulphate of ammonia, 3 cwt. of super- 
phosphate and 6 cwt. of kainit, and others only chemicals, namely i ^ cwt. 
sulphate of ammonia, 4 % cwt. superphosphate and 6 cwt. kainit. 

In some localities the sugar-beet plots were grown alongside mangolds 
with a view to comparing the relative yields. The general averages of nine 
experiments in the three years 1911-13, the 3rields of the best plots being 
taken, were the following : 

Sugar-beets {gross weight) . . xy tons 9 cwt. per acre 

» (factory weight) . 13 » 10 » » 

Mangolds 28 a 18 » » 

The average yield of mangolds at the same time was 19 tons 3 cwt. per 
acre. This shows also that the farmers who carried out these sugar-beet 
experiments were among the best. The inference to be drawn from these 
facts is that, even when cultivated in the best manner, the factory weight 
of a sugar-beet crop in Ireland cannot be expected to exceed about half the 
yield of a well-managed crop of mangolds. 

902 - Coffea excelsa and its Cultivation. --- Chevaher, avo., in Jowtmi dAgn- 
' ctdiure Tfopiadt.^ Year 14, No. 157, pp. 193-196, Paris, July 31, 1914. 

The writer discovered this species of coffee in Central Africa and dis- 
tributed seeds to several experiment stations, including those in Tonking, 
Java, French Guinea and the Belgian Congo. 

Naike dimde, — C. excelsa is found in the wild state at altitudes 
of 2 200 ft. in a climate which is dry for six months of the year and has 
a rainfall of at least 40 inches during the remaining six months. The sum- 
mer temperature is tropical, whilst in December and J anuary it falls below 
10® C. at night. This type of climate occurs in a number of countries. It 
has been shown that this species succeeds well in equatorial regions, so 
that its cultivation is 'possibfe over wide areas. ■ 
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Quality. — The coffee obtained from Central Africa showed a satis- 
factory strength in caffein, and though somewhat bitter it had an ex- 
cellent flavour. 

Inifoduction in Tonking and Jam. — In Tonking its growth has been 
remarkable and entirely free from insect and fungoid pests. The bean 
is small and uniform in size and it is hoped to sell it in competition with 
Arabian coffee blended with Mocha. Numerous specimens have been 
planted in Java in the Experiment Station at Bangilan near Malang and 
in the Tjikeumeuth Garden near Buitenzorg. Field cultivation has also 
been begun in the Dutch East Indies. 

Selection. — This species is being improved by M. P. J. S, Cramer. 
It shows variation in almost all its botanical characters. In appearance 
it is less luxuriant than C. liherica, though it is hardier and earlier. 

Cultivation. — This species is particularly robust in Java. It commences 
to flower in the second year and 3rields a crop of berries in the third year. 
The trees should be planted at least 12 ft. apart each way. Each tree is 
planted in the centre of a square plot cultivated and made to slope in the 
opposite direction to the general slope of the land and forming a hollow 
at the lower end, so as to prevent erosion of the surface soil. Young plants 
of ^lamtoro " {Lmcaena glauca) are planted on the border of each square 
and periodically pruned so as to prevent the growth of old shoots. Stumps 
of Lmcaena 16 inches high are planted at the four comers of the squares 
at the same time as the coffee plants. They are allowed to grow freely 
until the fifth year, when they are cut down; as the coffee plants now 
cover the ground the Leucaena along the borders of the squares and some 
of those at the angles are removed so as not to shade the coffee too much. 

Yields. — At Bangilan an annual yield of 616 lbs. per acre or about 
3 lbs. per tree has been obtained. M. Cramer mentions the plantation 
at Kedatong (South Sumatra) where 54 plants of C. excelsa of 4 to 5 years 
growth yielded 7 lbs. per tree. 

Market Value. — The value of the coffee approaches that of I/iberian 
coffee and according to M. Boom it amounts to about £ 20 per acre. The 
beans require particular care since they are enclosed within a thin sMu 
which must be completely removed before the highest prices can be ob- 
tained. Unfortunately only a small supply of the best strains exists and 
it is only at Bangilan that a uniform collection has been seen by the writer. 

90^ - Sillily m the Fertilization of Hops.---Touiwois, Sciences 

B(4miquet Vol. XIX, No. 2 aiid 3,pp. 49-491 -K 5 plates- Paris, June 1914. 

Investigations of the various phenomena in the sexual reproduction 
of HmmuIus Lupulus and H. jafonicus. 

I. Appearance of flowers and differentiation of the sexual organs. — The 
time of flowering depends strictly on external factors ; changes, for example 
of illumination, may cause considerable variation in the duration of’ the, 
vegetative period. 

The species of Humulm are generally dioecious, though apparently 
monoecious individuals occasionally appear. The transformation' of;; dice-' 
dotis plants is brought about by' particular conditions, especially those 
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wMch diniiiiisli the transpiration of plants, or tend to lower the osmotic 
pressure. It appears that a lowering of the osmotic pressure of male plants 
may determine the appearance of female organs or flowers and that an 
increase of osmotic pressure in female plants may provoke, though more 
rarely, the development of male organs or flowers. 

II. Fertilization and formation of the embryo, — The ovule of the com- 
mon hop may be fertilized by foreign pollen, such as that of hemp and of 
Japanese hop, but in these cases the resulting seeds contain only irregular 
abortive embryos. 

III. Formation and constitution of the fruit or cone of the common hop. •— 
Fertilization is not essential to the development of the cones, but it stimu- 
lates their growth. The various morphological characters of the cone which 
form the basis of classification of hops, are liable to variation under differ- 
ent conditions and are of no more value than vegetative characters in 
determining the varieties. Consequently the species ff. Lupulus is to 
be considered homogeneous, notwithstanding the innumerable varieties 
of cultivated hops that have been described. 

This mcnograph comprises 7 chapters and contains a very extensive 
bibliography. It concludes with generalizations concerning the determina- 
tion of sex and the phenomena following pollination of the common 
hop with pollen from very different species. The following information 
on the different varieties of cultivated common hop is taken from Chapters 
VI and VII. 

The influence of fertilization on the development of the cones is seen 
in their more rapid growth and greater size. The yield, excluding seeds, 
is doubled. The bracts of unfertilized cones are more adherent and by re- 
maining intact during manipulation they retain the lupulin to a greater 
extent, whilst the fertile cones readily drop their bracts with a view to 
seed dispersal. It is generally believed that fertilization results in a 
lowering of lupulin content. The writer, however, is of opinion that the 
number of glands will remain the same in both types of cone and that only 
reduction in the relative number of glands owing to the increase in surface 
area of the bracts would account for the loss of strength. The only ad- 
vantage, but a very important one from a commercial point of view, is the 
increased yield of cones after fertilization. The chief disadvantages are : 
greater fragility of the cones and loss of lupulin, and perhaps also reduction 
in strength of lupulin. 

In Belgium and America, and to some extent in England, it is the 
custom to plant one male hop for every two or three hundred female plants, 
whilst in ''(^rmariy, Bohemia, the East of France and Burgundy all male 
hops are carefully destroyed and often the local authorities forbid their 
cultivation. It will only be of advantage to the grower to plant male 
hops in his fi^elds so long as the increased crops are not compensated for by 
a lower price for' the dried; hops. ■ ' \ ' 

Male hops should be planted in countries where a cool and damp cli- 
mate retards the more complete utilization of, the ^plant reseryes ^and where 
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tlie gTOWth of tie cones is retarded by unfavotirable conditions, suci as 
extreme drought or attacks of aphis. 

In reviewing the characters of the different varieties, it is only possible 
to compare specimens of the same variety from different districts. The 
characters of the cone are as follows : aroma, the character most consi- 
dered by the brewers, but which has not yet been put on a proper scientific 
basis : shape of the cones, which varies on the same plant : percentage of 
seeds, indicating the extent of fertilization : the shape of the, bracts, biometric 
measurements of which might form a suitable basis for classification ; the 
presence of leaves in the cones, an anomaly which appears frequently in 
certain varieties and ^hich occurs in other varieties in certain favourable 
seasons. The varieties in which this abnormality appears most frequently 
5deld products of good quality, but are less productive, and when the cha- 
racter is too pronounced there is an excess of material devoid of lupuHn, 
which may even import an inferior taste to the beer. 

Other characters which are noted are : the productivity, depending 
chiefly on the cultivation ; the degree of precocity, depending on illumina- 
tion and general climatic conditions ; the colour of the stems and shoots, 
which does not appear to be a fixed specific character. 

None of the characters studied appear to be hereditary and they are 
of no use in defining species or varieties. Each of the cultivated forms 
appears to correspond to a single individual or to a small number of indiv- 
iduals divided into innumerable parts by means of setts. It is therefore 
concluded that the specials Humulus Lufulus is very homogeneous and that 
the various cultivated forms (of which Braxjnoart has enumerated 200 
from all parts of the world) are only individuals with slight diiferences. 

904 - E^entlal Oil of Ocymvtm pilosam Roxh, — Bhaburi KsnixiBHtrsAN, m 

‘The Journal of the American Chemical Sociely^ Vol. XXXVI, No. 8, pp. 1772-1773. 

Washington, D. C,, August 1914. 

The essential oil is found in every part of the plant including the seeds, 
from which, however, it can only be obtained by distillation when they are 
fresh. The essential oil obtained by distillation in a current of steam is 
a very mobile liquid, of a light yellow colour ; on exposure to the air it 
volatilizes leaving behind a resinous mass possessing a smell almost ddent- 
leal mth that of the essential oil of lemon-grass. Its specific gravity is 0.8872 
at 25.5® C ; its refractive index is 1.4843 or 40° 12* at 24.5<5 C. ; laevogyre, 
with specific rotary power [a] D = - 40 10^ 14’’ at 24.5^ C. 

Its chemical reactions prove that the essential oil contains aldehydes 
(75 per cent, by volume, of which 41 per cent, is citral and 34 per cent, 
citronehal), cineol, limonene, and very small quantities of thymol ; it 
does not contain free acids ; on being treated with strong mineral acids 
it evolves the smell of camphor.’ 

'905 - Medicinal Plante In Tuilte.--C0:feNOD, a., in Bulletin dela Socim d*HorUcuUwe: 

de TunisU, Tear 13, No. 82, pp. 186-189. Tunis, May 15, 1914. 

^ The natural habitat and uses of the following plants are indicated; 
Aimis microcar fa, Aloe vet a, Acer as anthropofhora, Althaea officinalis, 
Amthum grmeolens, Apium graveolens, Artemisia arbor escens, Boragooffi- 
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dmlis, Cdlitm qmdrivdvis, Colchicum miUmmle, Lavmdula midtifida, 

Mmdfdgom mtummlis, Matricaria aurea, Melissa officinalis, Mentha 
viridis, Papaver somnijerum, Pinus halepensis, Rosmarinus officinalis, 

Sinapis dba, Thapsia garganica, Trigonella Foemm-graecum, Thymus 
mpiidus, Urginea maritima, Verbena officinalis. 

9c 6 - A lew Cover Crop: Dolichos ffoseL — CRMB, W. G., in Royal Botanic vMaous crops' 

Gardens, Kew, Bulletin of Miscellaneous Information, No, 2, pp. 76-77. I^ondon, 1914. 

Tke writer gives a botanical description of a new species, Dolichos 
Hosei Craib, obtained from the Experimental Plantation, Kuala Eumpux, 

F, M. S. The value of tMs plant was first noted by Mr. E. Hose, who 
found it a great success as a cover crop at Sarawak, Borneo. 

The plant is indigenous in Borneo, It thrives on all soils but, prefers 
a sandy loam. It forms a thick dense growth about 6 inches deep and when 
planted 3 feet apart in six months it prevents the washing of the soil 
Seed is difficult to obtain and propagation is readily effected by means of 
cuttings. 

907 - Studies on ike Chemical Composition of Mulberry Trees in Japan. — kawasb, s., 

and Saito, R., in Bulletin de r Association sericicole du Japan, Year i, No. 8, pp. 7-11. 

Xokio, AprE i, 1914. 

The writers give the results of their experiments carried out since 1912 
at the special School of Sericulture at Ueda. 

I. — Chemical changes during the growth of mulberry leaves. 

As the result of numerous analyses the following conclusions have been 
drawn : 

1) . The percentage of water decreases in proportion to the develop- 
ment of the leaves, whilst the percentage of dry matter increases. 

2) . The percentage of protein in the dry matter and the fresh leaves 
decreases in proportion to the development of the leaves. 

3) . The percentage of crude fibre in the dry matter and fresh leaves 
increases enormously in proportion as the leaves develop. 

4) . The percentage of nitrogen-free extract increases as the leaves 
develop. 

5) . The percentage of the various nitrogen compounds, albuminoid, 
ammoniacal, amino, etc., diminishes as the leaves develop. 

II . — Differences in Ike chemical composition of leaves on standard 
and [dwarf trees. — Experiments were conducted on only one variety, 

'Komaki, and show that : 

1) . The percentage of crude fat, protein and lime is higher in leaves 
of standards than in those of dwarfs. The percentage of nitrogemfree 
extract is Mghet in the leaves of standards. The quantity of phosphoric 
acid and ' ash is almost constant. ' ' ' 

2) . The composition of the leaves on young branches shows no 
considerable differences in the two types of trees. 

3) . In thh case of bid branches, the percentage of crude protein, fat 
and ash is higher in i^tandards than in dwarfs, but the percentage of 
nitrogen-free extract and crude fibre is higher in the case of dwarf trees. 
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in. Manner of calculating the quantity of manure suitable for the mulberry,, 
TMs is based on the results of the preceding anal3^ses “and is only strictly 
applicable to this one variety Komaki. Other investigations with different 
varieties of mulberries under different conditions are in course of progress 
in order to determine more general conclusions. 

90S ^ The Cultivation of European Fruit Trees in Upper Tonking. — chevalier 

Auguste, in BulUiin ecommique de Vlndo-Chine, Year 17, No. 107, pp. 107-113, Hanoi- 

Haiphong, Haxch- April 1914. 

The region to the north of the delta of the Red river in TonHng has 
a temperate climate during the greater part of the year, whilst in the 
uplands it is distinctly cold during the three months No ember to January. 
During the months from April to July the temperature rises considerably, 
especially at altitudes less than 1000 ft. The climate, however, is favourable 
to the growth of many European plants, including the following fruit trees. 

dims spp. (oranges, lemons, mandarins, pomeloes). Numerous varieties 
occur near Tonldng. The better varieties are propagated by means of air- 
layering. Grafting is never practised by the Annamese, but they under- 
stand the methods of growing dwarf trees, and sometimes treat citrus trees 
in this way. 

The persimmon appears to have been introduced a considerable time, 
but is not yet very widely distributed. It produces many excellent fruits. 
The writer observed two varieties : one, small and seedless, the other much 
larger and containing 5 or 6 seeds. 

The pomegranate was introduced before the French occupation, but 
it is chieflv cultivated as an ornamental plant. 

Peaches are widely distributed, especially in the north and east, and are 
often found half wild. It is chiefly cultivated for its flowers rather than 
its fruits, which are generally of inferior value. A variety of better 
quality is found the mountainous region inhabited by the Thos, west of 
Tao Ray, and in Yunnan on the frontier. The acclimatisation of good 
European varieties has already been succeessfully attempted at Cha-Pa 
at altitudes between 4000 and 5000 ft. 

Plums exist in a wild state near the Chinese frontier. There are two 
varieties in the Eangsom district, one resembling the mirabelle and the other 
the common plum. Another species of wild plum was met with in the 
Tang Biang mountains. 

The pear {Pyrus sinensis) is commonly cultivated in the South of China 
in the district of Eangsom (Tonking) . Its fruits are handsome in appear- 
ance, but of poor quality. There is little prospect of improvement by 
selection, but something might be done by hybridisation and grafting 
{e, g. on the wild stock of the Eangsom district). 

Apples are not grown by the natives in Tonking, but Yunnan, already 
sends them to Hanoi. Hrench varieties have been acclimatised at Cha-Pa.,, 
A specks of wild apple {Pyrus Doumeri Bois) has been found ' in Annam, 
'So,uth,of Tonking, on ^ the uplands of Bang-Biang: this should be useful 
;as a stock „for 'grafting, European' varieties. 
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Tlie European vim was apparently unknown in Tonking before the 
French occiipation. It does not give good results and is often attacked by 
disease, notably oidium. In the Flore d' Indo-Chine (VoL I, Part 8, 1912) 
M. Gagnepain records 4 species of Vitis, two of which, F. balanseana 
Planch, and F. pentagona Diels and Gilg., occur chiefly in Tonking and 
produce edible grapes. 

Figh have been successfully introduced and thrive in Tonking even in 
the|Delta region. They multiply readily and yield an abundance of fruit. 

Several species of blackberry are found in the wild state in Tonking 
and in the south of China. The raspberry has been siiccessfuly introduced 
and fruits freely. 

Red currants and goosehenies have also been introduced byM. Mieville 
at Cha~Pa, and produced fruits during 1913. Other fruits introduced are 
apricots, quinces, nectarines and walnuts. 

The sweet chestnut probably exists in certain parts of Yunnan, but 
it has not been recorded in Tonking. Several wild species of Castanopsis 
occur and one of them is cultivated for its fruits. 

Several varieties oi strawberries are cultivated on a large scale by 
native market gardeners near Hanoi. The writer found a wild strawberry 
at Cha~Pa producing fruits without either flavour or smell and another 
producing fairly tasty white fruits. 

It appears that almost all the fruits of the temperate zone can be 
cultivated in Tonking, but the productive plants are scarcely introduced ox 
are represented by species or varieties different from those cultivated in 
Europe and generally inferior. The natural advantages of Tonking over 
those of other neighbouring countries, will enable it to supply European 
fruits to the markets of the Far East. The imported French varieties 
do not always maintain their qualities ; the flavour is always different, 
sometimes improved, but generally inferior. The improvements require 
a long time and are generally the result of new varieties obtained from seed. 
Researches on the acclimatisation of suitable European fruits can be 
carried out only by a properly constituted Agricultural Service. 

909 - The Propagation of the Bate Palm* — - CoEnnerr, RArr*H, in Potmm College^ 

Journal of Economic Botafvyj VoL III, No. i, pp. 418-423 d" 3 figs, Claremont, Cal., 

Fetmiaxy 1913. 

The first date palms were imported by the United States Department 
of Agriculture twenty-five years ago, but it is only recently that the pro- 
pogation dE this palm in the arid regions of the south-west has assumed 
commercial importance. At the present time private enterprise has 
planted a nursery of 15 000 palms in the Colorado desert. The cultivation 
of this palm is limited to this region, Chuckarvalla, Mesa de Palo Verde, 

^ Imperial 'Valley, Yuma, . Araona and' the region of Phoenix and; the' 
Salt River Valley. 

The shoots or suckers, which may weigh anything from 10 to 50 lbs., 
are severed from' the’ parent tree by means of 'heavy' chisels specially made ' 
for the purpose. After painting the ^vered butt ends of the shoots, their 

are trimmed and: the' whole plant is wrapped and' 'sewed in a covering 
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ol palm fibre preparatory to sHpment. They are often packed in boxes to 
facilitate handling on their long journey, during which they, .must be.:;kept 
sufficiently moist to present excessive drying, but not so damp as to en- 
courage mould or rot. At the end of their journey the Department of Agri- 
culture requires that they be immersed for two different periods of 15 
minutes each in an insecticide of given formula. They must then be planted 
in nursery form in an isolated place at least 1000 ft. from any other date 
palms and remain thus quarantined for 12 months. Before ’the planting 
takes place the}^ are left exposed to the burning heat of the sun for two^ 
days so as to dry them thoroughly and stop^ any fungous growth that may 
have started. The young palms are planted so as to le9n slightly toward 
the prevailing wind, in rows 4 feet apart and 3 feet apart in the rows. 
They must be kept continually moist and are generally watered every 
other day^ for the first six weeks. After this time the frequency of the 
irrigations may be gradually diminished as the young shoots^ establish 
themselves in their new home, but the plants should never be allowed to 
approach a state of dryness. The rooting process is slow and requires 8 
or 9 months, sometimes even a year. The percentage of survivals varies 
considerably, but is generally considered satisfactory. 

910' - Date Palms from Irak. — Popeuve, Patil B., in Pomona College of Agriculture, 
Journal of Economic Botany, Vol. Ill, No. 2, pp. 459-477. Claremont, Cal., May 1913. 
Irak contains the largest area in the world under date cultivation, and 
its produce, known as Persian Gulf dates, has monopolised the North Ame- 
rican markets for a long time. Nevertheless, when date cultivation began 
to assume economic importance in California, the material for the new 
plantations was imported from Algeria, as being more easily accessible. 
Most of the varieties thus obtained ripen late and the harvest in certain 
districts is often damaged by rain. Further, they reach the markets after 
they become dominated by the produce from Irak. It is therefore of great 
importance to obtain .eaily varieties ripening in August and vSeptem- 
ber. The Department of Agriculture obtained several such varieties from 
Irak in 1913. , 

In obtaining these varieties the writer visited Oman, Busreh and Bagdad ' 
during the winter of 1912-13. He catalogued and described' 112 varieties 
previously unknown, and about 9000 suckers wereBhipped for propagation. 
A description of the above varieties is given in this article. 

'git -.lew Fraife on Moilh American Markets. — The jourmiof Heredity, Vot iv. 
No. 4, pp. 179-184 -f 3 figs. WasMngton, April 19^4. 

, .The' so-called Pili nuts’" which have been sold on American markets 
for many years .at about 28 cents per lb. are the fruits of Camrdium ovatum 
and C, Imonmm from the Philippines, and to a less extent of C. commune 
' from' the Dutch East Indies. The first tw'o species exist in a wild state, whilst. ' 
the third is cultivated.' ^ These trees ,, (which 'also yield an oleo-resin) would: 
be difficult to accHmatise in the/United States but would be more suitable: 
to Gentral and South'' America,- ■ 

The Paradise; nut is' Ihe" fruit of various 'Species, - chiefly'. 
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X. Zahucajo, cultivated in Brazil, Venezuela, and Guiana* It is sold in 
the United States at about 80 cents per lb. 

The Queensland nut is the fruit of Macadamia tentijolia and is already" 
being experiinented with in the south of California and other warmer 
regions of the United States, where it promises to become of considerable 
industrial importance. 

912 - The Inflnenee of ' Chemical Manures on the Keeping Qualities of Pears, — 
RivitiRB, Gustav:©, and Baujsache, Gabriel, in Journal de la Societe Nationale d^Horti- 
cutturs de France^ 4tli Series, Vol. XV, pp. 435-438. Paris, Jtme 1914. 

These expeximeiits were conducted with pears of the variety Fasse- 
Crassane, from July 5 to August 30, 1913. A row of 12 trees was chosen, 
four of which were used as a control and received no application ; the 
next four trees received 10 litres of water each week and the remaining 
four received 10 litres of a solution containing i gm. of the double 
phosphate of potash and ammonia per litre. The fruit was harvested on 
October 18 and stored until fully matured, when it was analysed. The 
results were as follows. 

i) In each group the number of fruits per tree was approximately 
the same (22 to. 25) ; the volumes and weights varied slightly {383, 333 
and 366 gms.). ' 

2) The application of manures does not injure the keeping qualities 
of this variety (Passe-Crassane), since the fruit of the manured trees remained 
good longer than that of the others. 

3) Manuring did not affect the chemical composition of the fruits 
to any considerable extent. 

■913 - Eremocitrus^ Hew Genus of Citras Trees from Australia, — Swikglb, 
Walter E., in Journal of Agricultural Research, Vol. H, No. 2, pp. 85-100 + 7 
figs. + 3 ^ table. Waslungton, Msiy 1914. 

The writer gives the botanical description, distribution, morphology 
phylogeny and mode of culture (grafting, hybridising and selection), of 
Erewscitrm glauca Swingle (s3rn : Triphasia glauca Uindl. ; Atalaniia glmuca 
Benth.) indigenous in the north-east of Australia. It is a spiny shrub, 
showing a marked morphological adaptation to desert conditions and charac- 
'terised by a winter resting-stage and absolute resistance to cold. ItS' fruits 
are' small, pyriform or roundish, and edible. It grafts easily with all 
; common cultivated citrus trees. 

914 - HfMd Dlreet-Beareis In the Cdtes-du-RhSn© BisMet (Franoe) In 1913 . • 

DmM.otncms, • AMitofe, and Villard, Victor, in Le ' Progr^s AgneoU el VUicoU, 
Tear 35, Nos. 29 and 30, pp. 81-89 and 108-iii. Faris, July 19 and 26, 1914. 

. After a series of observations made in X913 on Couderc, Seibel and other 
hybrids, the writers conclude that among the many varieties obtained" 
'by hybridizing there are , a certain number which 'are decidedly valnaMe. : 
The recent hybrids obtained are ■, much superior to the earlier oneSr-as 
'The writers have seen 'in studying the " question 'during the last fifteen 
years. Nevertheless the writers do not' Think it ' possible at present to 
"'htilfte hybrid direct-bearers 'ior the great wines,' which for the moment ' 

5 
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must limit themselves to fine local grafted stocks. On the other hand these 
hybrids may be adavantageously employed in districts which produce- 
oily comiaon wines ; thanks to them the production of fairly good wines 
of current consumption becomes steadily more reliable and its cost price 
cheaper. 

Their functions, according to M. Couderc, are : 1} to allow the vine 
to be grown in localities in which it is not the principal crop ; 2) to get a 
crop in years in which there is much mildew and wine is dear (a kind of 
insurance) ; 3) diminish expenses when wines are cheap. 

As for the question whether these hybrid direct-bearers are to be 
grown on their own roots or grafted, the writers believe that there is evi- 
dently more safety in grafting them, but that the following direct-bearers 
may be grown on their own roots on the soils mentioned below : 

1. On very dry soils : Couderc 123-11, C 7120, C. 202-73, C. 106-46, 
C. 272-60, Seibel 1000, Bexthille-Seyve 450. 

2. In medium $oik : Seibel 2007, Castel 1028, Castel 13-706, Gail- 
lard 157, Berthilie-Seyve 618. 

' 3. In good soils (wheat soils) : first the varieties mentioned above 
as suitable for medium soils, and then Seibel i, S. 128, S. 880, S. 2660, S. 
2653, S. 4111, Malegue 474-5. 

The writers have also studied the dates of shooting of direct-bearers,, 
which it is' important to know, since spring frosts may injure vines which, 
open early. It is evident that in districts liable to late frosts, other con- 
ditions being equal, late varieties are to be preferred. The susceptibility 
of a variety to spring frosts is not necessarily due to early shooting, as other 
factors may modify this sensibility. The time at which the buds open is 
also affected by various factors, but at the same time should be con- 
sidered in the choice of a hybrid. 

By measuring for each variety at the same period (15th to 22nd of 
April) the same number of shoots and taking the average of such measure- 
ments, the' writers have established for each hybrid the average length: 
0! tlte shoots, by means of which they could measure' the difference 
in shooting of the varieties under comparison. The,, results of theSC'' 


measurements are here given : 

, of ^oots betweea 

ijtli and 22nd of Aptil 'Group 

I or 2 cm . late 

3’ or 4 'cm. mediuii! 

5 or 6 cm early 

7 CHI', or mote very early 


9,^5 - the Alpine, hiinlls of Forest Gmwl3l.----I)^ArvnRNy, A.,'mAnfiMssdelaSdmm' 
Agronomiq^, Year 3, No, 6, pp. 273-294. Paris, Jane 1914. 

The question as to why the Upper limits of forest grow-th are higher 
in the centre ,Qf mountain groups than on the outside has still reeceived' no, 
satisfactory answ'er.,' 

' The two' principal explanations' attempted are based on' temperature 
and, atmO'Spheric precipitations respectively. FnAHAnrr'mclines'to thelattm; 
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factor and in order to explain the phenomenon, distingnishes between tke 
stitelpine belt with maximum precipitation, and the alpine region proper* 
The great moisture-laden currents of air which strike the mountain ranges 
follow the average slope of the continent inland; the parallel layers, laden 
with var 3 ?ing amounts of moisture, rise, gradually as they approach the high 
moimtain masses. But the maximum of precipitation supposed by this 
theory is not at all demonstrated; all that the records show is that the first 
chains of mountains act as a screen to the inner masses and prevent a greater 
rainfall there. It is further to be noted that Fiahaulf s botanical charac- 
terization of the subalpine zone (presence of Finm Cemhm, P. uncimta, 
Larix europea mdPiceaexcekti) is somewhat artificial ; in particular, spruce 
agrees more nearly with silver fir in not teaching the tree-limit where this 
is highest. 

According to Dr. Mar^k the alpine limits of forest growth are lower 
where the annual sum of precipitations is highest. This conclusion, wMcii 
seems paradoxical and in contradiction with the laws of plant biology and 
with current observation, is nevertheless justified if instead of considering 
only moisture it be admitted that other factors contribute to this result. 
Since all the study which has been based on the influence of temperature 
has ^fielded insufficient results not agreeing with each other, Dr. Marek sees 
in the factor light the one which more especially justifies the paradoxical 
aspect of his law. The factor light must therefore be studied with attention 
in its effects and must be subjected to accurate measurements (i). 

The study of alpine limits would be more complete if the three essential 
factorsof plant life — light, moisture and heat — were all considered together. 
It would then be seen that trees begin to fail, where, owing to the want of 
heat, and notwithstanding the light, growth becomes so slow that it does 
not counteract the effect of drought. They disappear when the time is 
too short for the seedlings to produce during the growing season a sufficient 
•formation of wood to afford protection against the injury caused by cold. 

The fruiting of trees diminishes as their situation becomes colder, and 
this decrease is more marked in clouded and moist positions. It is thus 
evident that the warm and sunny localities of the central ranges are more 
advantageous than the spurs or oiiter chains; this is one of the most im- 
portant reasons of the difference of level of the alpine limits of forest ve- 
getation. 


DIVE STOCK AND BREEDING. 

916' - Slute oi ise foxielijT'Of Cieita or Water HemioeL— ~ marsh, c. 

asA Clawson, A, B. (Btireati of Plant Indnstty) ; .and Marsh, Hamhigh (Bnreaa ,,a! 
Animal Industry) J in BuBdin af fke V. S. JDejmtmnt of Agriculture, No. 69, 27 
+ 4 plates, , Wa^iin^on, , MMch 1914. 

The writers give an introductory account of 'the historical works' 
ing with Ckuia, a .list of its poisonous species, its resemblance to 
and its pathological' efe.cts. ' , ' '"'3:.'''"'. 

, ' {i)"See alsO'No, S93, at>ove, /: ■' ^ (Ftf.)'. 
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Experiments ■■ were conditcted in 1910 and 1911 with specimens of 
CicMM occiientalis occurring in irrigated land in tlie Ohio Creek ¥alley, 
Colorado. Sheep and young cattle were used to determine : i) whether 
tlie plant is poisonous in summer and early autumn ; z) the danger to 
li\Y- stock from eating containing Cicuta ; 3) the symptoms and effects 
of Cic%ita poisoning. 

The conclusions of the writers are as follows : 

1. The symptoms of Cicuta- poisoning are characterized by nausea, 
pain and violent convulsions. The prominent lesions, as found in autopsies, 
are congestion of the lungs, kidneys, and central nervous system , with 
inflammation of the alimentary canal. 

2. So far as is knowm all the higher animals are susceptible to Cicuta 
poisoning. 

3. A very small quantity of the root may be fatal, but the amount 
varies with the season and the period of time, during which it is eaten. 
The plant is very poisonous at all stages of its growth. 

4. The toxic principle is largely confined to the rootstock ; the tops 
under ordinary circumstances are not poisonous and neither the tops nor 
the seeds are dangerous when present in hay. 

5. The best remedy is an emetic ; hypodermic injections of niorphin 
.(from I % to 3 or even 10 grains in the case of larger aiiinials) are recom- 
mended to , control the convulsions. 

The following species of Cicuta are reported as poisonous : C. maculata, 
C. btdbif&ra, C. vagans. C. Bolanderi, C. ocoidmtalis, C. calif ornica, C. 
Cuftisii, C. Douglasii, C. purpurea, C. tenuifolia and C, virosa. There is 
every reason to believe that all species of Cicuta axe poisonous, and, possibly 
all equally so. 

A full bibliography of Cicuta, comprising 49 works, is appended. 

917 ”■ Exprlmenlal Investigations Into the Cause of Pernicious Anaemia or TfpIioM 

Anaemia In Horses# — SEYBEEHEm, K. n. (Director of the Municipal Slaughter-^ 

house, Strassbirrg) and Seyberhelm, R., i!i Berliner TierdrMUche Wochenschrifit 

Year XXX, Na 34, pp. 609-612. Berlin, August 20, 1914, 

CAsMi and VAun^E demonstrated and Von Osteeeag and MarEk' 
confirmed^ that infective pernicious anaemia in the horse is caused by an 
ultra-visible' virus present in the blood, faeces and urine. There remained, 
however, some doubts as to the manner in which infection took place, 
as it was observed that in order to procure infection by food soiled with 
excrements such quantities of these were necessary as to preclude its 
happening in practice. It was further observed, |that only in very rare 
instances did healthy horses contract 'the disease through living along- 
side of sick ones. On the other hand it has been observed that very often 
the appearance of the disease followed on the horses being put out to graze. 
Consequently the hypothesis has been, advanced of .the existence of an 
intermediate host of ihe pathogenic agent. Various writers have suspect-' 
ed intestinal parasites, flies, and ticks of' playing the part of intermediate ^ 
hosts, but none, were able to demonstrate the fact. 
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The writers of tMs paper proposed to demonstrate experimentally 
the existence of such an intermediate host. In the autopsies of 85 horses 
affected by pernicious anaemia they always found larvae of GasirophUus 
on the mucous membrane of the stomach. An intravenous injection of 
an extract of GasirophUus collected from a horse affected hy pernicious 
anaemia caused a very rapid poisoning — followed by death in 12 minutes— 
of a horse ; post-mortem examination showed violent haemorrhagic 
inflammation. The extract was perfectly harmless for other domestic 
animals, such as cattle, sheep, rabbits, fowls, guinea-pigs, etc., but not for 
the ass. 

The writers showed that the larvae of GasirophUus contain a hitherto 
unknown animal poison that they call oestrin (ostrin) , which is character- 
ized by its being poisonous only for horses and asses. Injections in doses 
inferior to the mortal dose cause intense motor excitement of all the 
muscles and fever ; the next day a considerable decrease of haemoglobin and 
of er 3 d:hrocytes is observed. The activity of the extract is not diminished 
by high temperatures or by the presence of various chemical conditions, 
whence the conclusion , is drawn that the hypothesis of its containing 
micro-organisms is to be set aside. Another fact points to this view, 
namely that the disease appears without a preceding period of incubation. 
Repeated injections of weak doses cause the animal at last to 
suffer persistently from pernicious anaemia, with all its characters, and 
then to die. The serum of the blood of horsees affected by pernicious 
anaemia following upon injections of extract of GasirophUus larvae, when 
injected into healthy horses, causes pemcious anaemia, which in its turn 
can be transmitted to other healthy horses b}’’ injection. The writers 
conclude that the cause of the disease is oestrin secreted by GastropMlus 
larvae. ' 

Not all horses which are hosts of Gastrophilus are affected by perni- 
cious anaemia ; but all the extracts of larvae are poisonous> even those 
taken from healthy animals. While, the extracts of oi Gastrophiha 

^equi are relatively of low toxicity, those of G. haemorrhoidalis OLmmn^moxe 
BO. In horses affected by pernicious anaemia the writers almost always 
found G. haemorrhoidalis, besides G. equi and G. nasalis ; while in healt%^ 
/horses the former' is usually absent. 

' ' The discovery of the writers affords, an explanation of the following 
clinical obsen^ations on the natural infection : 

1. The disease appears in its acute', form mostly from May to Oc- 
tober, that is during the period in which Oestrids' fly,, about and deposit 
their eggs on, horses, 

2. 'The intensity of the disease varies from, one year to another 

the number of' Oestrids also varies from yeaT' to year, probably according" 
to the season.' ■ . ' '' 

3. The ap,pearance of the disease is almost always ■ connected' ''With 
the 'animals being"''ttinied out to graze,, 

4. 'The, disease "is hardly .ever, propagated from diseased: horses;, to 

healthy horses near them'."'',"/ ' ;, 
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5. The disease never appears in horses that are regularly groomed, 
for instance military horses. 

The disease may be treated by the exptdsion of the Gastrophilus lar- 
vae only when it ■ is incipient. The writers investigated whether anti- 
bodies were formed against oestrin and succeeded in obtaining a highly effi- 
cient curative and preventive sertim. 

Pernicious anaemia of horses may thus be controlled prophylacticall}^ 
hj the destruction of Oestrids. 

After prolonged dosing with the extract containing oestrin at first 
only transitory symptoms appear ; then the horses begin to be sickly and 
at a certain stage the disease becomes more serious, even without further 
injections, and leads inevitably to increasing anaemia, to high fever and 
then death. In this latter period the blood contains an agent that trans- 
mits the disease to healthy horses. The nature of this body cannot be 
determined with certainty, but judging from its behaviour to physical and 
chemical agents it possesses properties which differ from those of oestrin. 
In the first place it is unstable under the action of heat. It might be a 
substance that could be represented by a chemical formula and that is 
liberated by oestrin from certain parts of the horse's tissue and has the 
property of acting on the healthy tissues in the same way as oestrin itself, 
namely of liberating from the tissues a compound similar to itself. Thus 
the ultra-visible virus ” of the pernicious anaemia of the horse would be 
a product of anomalous metabolism formed during the course of the disease 
and which, transmitted to a healthy horse, sets up the pathogenic condi- 
tions which cause the same metabolic product to be formed. The process 
may thus be repeated indefinitely. The research work carried on at the 
Breslau Chemical and Physiological Institute confirms this h3rpothesis. 

In Japan also investigations have been carried out (by Shiga and 
others) into the pernicious anaemia of horses during the last five years on 
980 horses and other domestic animals. They have proved that the disease 
is transmissible to pigs, that infection by means of faeces and urine has 
no practical importance, and that the appearance of the disease is' connect 
ed with the presence of winged insects. By means of only one inoculation, 
of GmtropMius larvae it was not found possible to cause, the disease. The' 
results obtained by the Japanese commission thus agree^ yrith thb^ 
of the writers. ' , 

91S - Mlemplylaria la Horses affected by Haemorrhagical Bolls. — romanotoch 
' (Vetermary I^lxsmtoiy, Petrograd) in Comptes Rendus hebdomadaires des shames de, 
la S&ciSU BiGhgie, Vol. LXXVII, No. 26, pp. 390-591. Paris, July 24, 1914. 
Horses in 'Southern Russia are often infested by Filar ia haemorragim. 
This parasite lives in the subcutaneous connective tissue and causes the 
formation of haemorrhagic Boils, on the surface of the skin ; when these 
break a certain amount of bleeding takes place. 

On examining drops of the blood the .presence of a non-sheathed mi- 
crophylaria; was, observed ; when fixed on the object glass by the alcohol 
ether .mixture thiS' measured 150 to 224 p. in length. ' It tapers, to wards 
its ,posteiior extremity which ends in a longish tail. 
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TJie HoodJrom the heamorrhagical boils contains also eggs, which 
enclose completely developed embryos. The shells of the eggs are very 
thin, and easily coloured. 

In the blood taken from the jugular vein of horses affected by these 
boils the same microphylaria was always found. 

The writer examined five horses suffering from these boils and three 
healthy ones from the same district. In the former he always found micro- 
phylariae, while the latter were free from them ; from this he concludes 
that the microphylaria in question is the embryo of Filaria haemorragica. 

919 - Effeel; of Low Temperatures on the Baeilli of Antferai:. — CouMbutlon to 

the Study of the Treatment 0! Meat Superheially Infected hy Anthrax BacilL 

POPKE, Kxmr (Veterinarabteilung des Klaiserlichen Gesundlieitsamts) bx Zeitschrift 

fur Fleisch- und Milchhygiene, Year XXIV, Part 21, pp, 4S5-489 + i %• Berlin, 

Atigtist I, 1914, 

The frequent appearance of localized anthrax in pigs has given a 
special importance to the question of judging the fitness as food of pigs thus 
affected, as well as of the flesh of animals that have been slaughtered to- 
gether with such pigs, and which has come into contact with them. 

According to the legislation at present in force in Germany pigs affected 
by localii^ed anthrax are seized and declared unfit for human food, and the 
meat and offal that comes into direct or indirect contact with animals 
affected, or suspected of being affected, by localized anthrax or with their 
flesh, is for the most part likewise seized and declared unfit for human food 
or only fit under certain conditions. 

In Prussia a Ministerial Order of April 12, 1913, provides that the last- 
mentioned meat may be exempted from seizure when upon examination 
it appears that no germs of anthrax have been conveyed to it. Similar 
legislative provisions have been adopted in most of the other German 
States. 

The fact that the flesh of healthy pigs which becomes infected super- 
ficially at the slaughter-house is mostly treated with the same severity 
as diseased meats, led to investigating whether, besides the treatment with 
steam, low temperatures would render it harmless. 

After referring to the purely scientific researches of Pictet and Young, 
Allan Mac Fayden and Belli (who experimented at the temperature of 
"liquefied air) and to the more practical ones of Klepzoff, who concluded 
thoX ~Bac. anthracis may be rapidly killed by very low temperatures and in 
some, days at higher temperatures '{in 12 'days at - 240 C, - F.), the 

writer describes his own experiments, which consia|ed in keeping cultures' 
of ^authracis^ in pieces of superficially infected meat, blood and organs 
of infected animals in ventilated, cold storage at 'the average temeprature 
. of - 15^ 'C.. (+ 50; F.) with. average moisture of 75 to 80 per cent.'' 'The de- 
tails of the experimental results are, collected into tables from which the 
writer concludes, that',:, anthrax bacilli on, ineat and in cultures do not lose 
any of their .vitality or virulence even, after two , weeks* storage * ht - 15® Ci. 
.Consequently,, even prolonged refrigeration' does not render' nieat 'super- 
ficially infected with 'anthrax' bacilli harmless. " ' 
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920 - Wmumtim against Hog Cholera '(i). — ceaig, r, a., and whiting, r. a., 

in Pwim Univefsity AgticuUm&l Expenment Staiion^ BuUdin No. T 73 y Vol. XVH^ 

pp. 441-474. I>fayette, Indiana, Mar^ 1914. 

The purpose of this btilletm is to inform farmers as to the nature of hog 
cholera and the methods of contioHing tMs disease. The disease exists 
in all sections of the United States, but is especially prevalent in the corn- 
raising States, where it is considered to be the disease of greatest economic 
importance. In Indiana alone the annual loss from this cause amoniits 
to about $3 000000, excluding the loss’ resulting from the marketing of 
young hogs in neighbourhoods where the disease is prevalent. ' In 19 years 
(1894,10 1912) 58 800 409 pigs were raised in Indiana, and of these 6 754 771 
died of cholera. 

' In igo8 Drs. Dorset and Niles, of the Bureau of Animal liidustr}^ 
demonstrated the method of producing an' anticholera serum and its ap- 
plication. A number of State laboratories for the production of anti-sera 
were then established. For the production of a laboratory viriisdt is best 
to use young thrifty hogs weighing from 80 to 100 lbs. They should be 
inoculated with 2 or 3 cc. of hog-cholera' blood of sufficient virulence to kill 
a susceptible hog in from 8 to 14, days, but preferably in 8 to 10 days. 
When the hog has developed fatal symptoms of disease, it is killed by 
cutting the carotid artery' near the base of the neck. In order to increase 
the quantity of virus that may be secured from a hog showing fatal 
symptoms' of hog-cholera, from la to 15 cc. per lb. of body-weight of, a 
sterile physiological salt solution are injected into the peritoneal cavity of 
the hog two to three hours before it is bled. After the hog has bled, 
the solution is removed by tapping the, peritoneal cavity with, a side-neck 
cattle trocar. The lesions of hog cholera should be marked and acute in ' 
character ; blood from rdrus hogs showing fatal symptoms of disease 
within 6 days following exposure and those showing lesions of sep- 
ticaema in the liver, spleen and sMn, should be rejected. 

The immune hogs used for the production of serum should weigh 
from 150 to 175 lbs., since after several re-hyperimmunizations covering 
a period of from 4 to 6 months the animal may double in weight and become^'' 
difficult to handle. The injections should be intra-muscular or subcuta- 
^ neous in the region of the thighs or shoulders. From 10 to 12 ' cc. of blood 
per lb. of body- weight are injected on two occasions with an interval of one 
week between them. 

In the intra-peritoneal method, 10 cc. of cholera' blood per lb. of body- 
weight are injected into the peritoneal cavity. This method is not recom- 
mended owing to the inferior serum produced. 

In the intravenous method, 5 or 6 cc, of virus per lb. of body- weight 
are injected into the vein 'of the ear. The injection may be made once, or , 
twice with an interval of one week. 

The virulent salt solution recovered from the abdominal cavity of the- 
cholera hog is about one half as virulent as the cholera blood and should 

(i) See also original attide by Dx*|Htityra; « Protective Inoculation against Swine, 
Fever in Hungary --- B. June '1914, pp. ,707-712. ' , ,' {Ed,}. 
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be used in double the quantity. It is advisable to inject tbe virus intra- 
muscularly in the proportion of 20 cc. per lb. of body-weigbt. 

The hyperiiEiEuiiised animals are ready for bleeding in from 10 to 
14 days after injection of the virus. At each bleedings -m-hich is effected 
on the tail, 6 cc, of Mood per lb. of body-weight may be removed, but 
the animals should not be bled more than three times at weeMy intervals 
before le-hyperxmmtmising. This process requires only one half the quan- 
tity of cholera blood used for the first injection, and the animal should 
net be re-hyperimmiinised the same day it is bled. It is ready for bleed- 
ing in a week or ten days after re-injection with the virus. The bleed- 
ings' and injections can be practised until the tail becomes so short that it 
cannot, be handled. The hyperimmune animal is then bled to death by 
cutting the blood vessels near the base of the neck, but it is advisable 
to re-imniunise before making this final bleeding. 

The hyperimmune blood is defibrinated and preserved by adding 
one-tenth of its volume of 5 per cent, solution of phenol. Before being used 
for vaccination purposes it' should be carefully tested for potency and the 
presence of septic organisms. 

The vaccination of a hog by the single method consists in giving it 
anti-hog-cholera serum, which confers immunity not longer than four weeks. 
Vaccination by the double method couvsists in giving an injection of anti- 
hog-cholera serum and one of cholera blood. The writers recommend the 
following doses of anti-serum : for pigs weighing from 50 to 100 lbs., pne half 
cc. per lb. ot body-weight : for pigs weighing from 100 to 300 lbs., from 
50 to 90 cc. In using cholera blood : pigs weighing less than 100 lbs. receive 
I cc. and pigs weighing more than 100 lbs. i % to 2 cc. 

During the period July 1908 to March 1914 the State ot Indiana pro- 
duced 9 881 998 cc. of serum ; this was used for the vaccination of 247 049 
hogs ; the percentage loss in the healthy herds was 2.39, whilst that of the 
infected herds w'as 9,02. 

An extract of the law relating to the prevention, spread and control 
of swine disease in Indiana is appended. 

931 - The laflueiiee of Food Poor in Lime on 'the Composition of Growing Bones.— 
WmsER, Stephan, in Siochemische Zeitschrifty Vol. 66, Part 1 - 3 - 3 , PP« 95-1 Berlin^ 

, July 29, 1914. ' , , _ 

The writer kept a group of three young pigs, from the 15th of January 
to the 1st' of October, on food rich in lime and another perfectly similar 
group on rations poor in this substance. After the animals' were slaugh- 
' tered, the bones were analysed; it was found that a food poor in lime dimi- 
nished the development of the animals to such an extent that from the 
beginning their increase in weight was about 20 : per cent, less than that of 
The pigs fed oniood rich in' lime. The prolonged want of lime always' 
caused the appetite to diminish and con^quently the live-weight alsp.,; 

■ The pigs that had not been fed enough'lime had in general deforni®^' 
pliable bones, thinner and easier to cut than those of the other ; 

differences in growth and weight of the Skeletons, however, coiffd'^ not be 
determined. . Out of the total' weight of the body of 'the pigs poor '^in lime; 
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tte weight of the fresh bones and of the dry matter represented a greater 
percentage (14.29 and 5.03 per cent.) than in the other lot (8.74 and 3.91 
per cent, respectively). 

The bones of the lot lacking lime contained considerably more water 
and much less ash than those of the others, but their fat content was nearly 
the same. 

The differences in the ash content were least in the bones of the skull 
and greatest in the ribs. In the pigs deficient in lime, out of the total ash 
content of the skeleton a greater proportion was foimd in the skull than 
was the case with the other lot. 

The bone-ash of the former is considerably poorer in CaO than that of 
"the latter ; a difference in the same direction, though smaller, was observed 
also in the O5 content. 

The essential difference between the composition of the bone-ash of 
animals deficient in lime and that of animals rich in lime is that the 
former includes considerable quantities of alkalies (Na^ 0, K3. 0). 

922 - IwestIgatloBs into Factors afeeting the HaMIlng of Wheat Hay^ Inelu- 

iing a Study of its Blgestibiii^. — perein-s, a. j.; philiips, j. h.; spaffosd, 

W. j., aad May, N. S., in The Journal of like Department of Agriadture of S<Mh 

Australia, Vol 2VII, No. 7, pp. 720-755. jAddaide, 1914. 

The experiments of 1912 and 1913 confirm the conclusions of 1911 (i) 
and include feeding trials. 

King^s White wheat was grown on half-acre plots which were cut at 
intervals of one week from the loth of October to the 20th of November. 
The results are given in Tables I-V. 


TabueI. 

Details of seven ci4s of hay taken hetwau full bloom and ripeness. 



Date of Cutting 

Yield per acre 

Moisture 

I 

! Loss of weight 

i oa, drying 

iPercentage 
of ears wt. 
in imy with 

10 % molstare 



; totts. 

cwt 

lbs. 

per cent 

j per cent. 


X, — 

Oct. 10 , 

, : I 

17 

86 

11.31 

: 71-33 

12.26 

2. ~ 

16 

2 

2 

20 

10.27 

1' 61.32 

15-17 

3. 

■' 23 . 

. i 2 

9 

77 

i 10.71 

* 53.11 

' 19.08 

4. — 

30 

. \ '2 

^3 

55 

' 9.95 

i 47:37 

i 24,68 

5. — 

Nov; 6; 

2 

9 

7 

! 8.27 

49.15 ! 

3456 

6, 

13 ' ' * 

.■ j 2 

10 

93 

7.53 

; 33.63 1 

3709 

7. - 

30 ..... . 

• ! " 

i 

8 

67 1 

1 

7.20 

' 24.00 1 

39.41 


(i) See Ho. 1532, B, Nov. 1912. 




AND FEEDING 


1323 


Tabj.e II. — Composition of hay cut in various stages of maUmty, 

in terms of oven-dried material. 



1 1 st Cut (Oct. 10} 

4tb Cut (Oct. 30) 

7tii Cat 




Culms 


Culms 1 


; Culms 


[ Eats. 

and 

Ears. ! 

and 

Ears. 

: and 


: 

Hay. > 

1 

Hay. 


1 Hay. 

5/lineralinatter. . 

■ ■ ■ 7-25 

7.88 

1 

6.07 

7.08 

4-83 

: 6.43 

Organic matter . . . 

i 92.75 

92.12 

1 93-93 

92.92 

95-17 

i 93-57 

Proteins 

i 11.86 

4-56 

1 II. 16 

4.3^ 

9.71 

2,28 

Fat 

: X.16 

0.64 

: 1 

0.94 

; 1. 10 

! 

; 1. 10 

Carbohydrates . . . 


54-3^ 

; 63.06 ' 

53.90 

i 71.34 

1 

; 48.12 

Fibre 

j 30-07 i 

32.54 

'! 18.71 

ii 1 

1 33-70 

1 

j 13.02 

42.07 


Tabee III. — Distribution of constituent parts of wheat hay cut in various 
stages of maturity (Ihs. per acre). 


No, of Cut- 

1 Mineral 1 
Matter { 

! i 

Organic 

Matter 

Proteins j 

1 

Fat 

1 Carbohy- | 
j drates 

Fibre 

1 

; 1 

292.7 1 

3 458.7 

I 204.6 

j 26.4 

t 

1 i 

! I 209.3 ; 

2 018*2 

4 

368.5 I 

5 026.1 

326.5 

51.5 

i I 618.4 i 

3 029.6 

7 

292.9 i 

1 

4 7 . 57.8 

263.0 ; 

55.5 

i 

■ 1546-^ 

J__. ! 

2 892-.6 


Table lY, - - Chemical composition of wheat hay oven dried immediately 
after cutting and of wheat hay analysed after ordinary field drying process. 


Ovea-dricd Fieid*dri ed 
per ceat. per cea . 


Miaeral matter 
Organic matter. 
Proteins . . . . 

Fat 

Fibre .... 
Carbohydrates 
Moisture . . . 


6.63 

6.91 

93-37 

93-03 

6.13 

6.13 

0.80 

0.76 

28.02 

28.36' 

58.42 

57.84 

58.94 

ri -99 


Table V, — Mean coefficients of digestibility of the constitmnis of wheat 
hay cut in various stages of maturity. 


Constituents 

' ' ' , i 

Cut Oct. 10 

1 ' t 

1 Cut Oct. 30 

1 ^Cut Nov. ao 

'Dry matter 

54-32 

i 

51-82 i 

48-83 

Miiieral stthstauces . . . ' 

24,22 

29.38 

12,72 

Orgaak matter 

56.64 

53.48 

^ 5^15;": 

Proteias ; 

60.10 

53‘S7 

6o*#2", 

.Fibre 

46.99 

32.42 

.^39,12'' 

Carbohydrates and fat . ' . . ' . , . .■ . ■ . . ' 

'61.56/ 

^ 62.91 

'/■5M4 

■ Albtxminoid ratio . . • : 

r : 19 

I :^3C5,25„, 

.. 'X:; 12.24 



MB1>S AND 'FBEBIHO 


1324 


Conclmions. 

I. The yield of dry fodder from wheat varies according to the p£*rioii 
of cutting ; the average relative yield per cutting dniing the dowering 


|)eiiod is as follows : 

Days after Pereenta ge 

Howeriag dry fodder 

6 2031 

13 * 24.02 

21 . 36.04 

2S . . . . 32.62 

35 21.90 

42 (grain ripe) 14.24 


The maxinaiim yield is obtained by cutting 3 weeks after the peiiod ot 
Ml flower, when the grains leave the milky stage. This is the case with earli^' 
wheat grown in a climate requiring six weeks between flowering and' 
maturity. 

2. There is a greater increase in weight in the ears than in the stem and 
leaves during the three weeks following the flow’eiing period. At the end 
of three weeks the weight of the ear continues to increase, whilst that of the 
stem and leaves begins to decrease, and two weeks before maturity actuall3” 
weighs less than at the flowering period. The following figures show the 
average (1911 and 1912) percentage increase in weight after the flowerring 
period. 

Days alter Stem and 

floweiiag E;ur Paves 


O ..... 
6 ..... 
13 ..... 

21 

38 

35 

42 (grain ripe) 


100.00 

100.00 

137.77 

118.28 

153.10 

110.9S 

246.75 

220.4& 

321.05 

106.70 


92,54 

340.40 

83 -35 


Cutting the crop after the grains have passed the milky stage results in 
a loss of nutritive substances and a badly balanced hay , and unless harvest- 
ed at least two weeks before maturation the hay deteriorates considerably. 

3. The relative differences in chemical composition of the crop cut at 
different .stages are as follows : <35) a progressive diminution in the percentage 
of ash and a corresponding increase in organic matter during maturation ; 
b) the percentages of albuminoid substances tend to increase during the first 
three weeks, then diminish until complete maturation of the grains ; (c:) the 
percentage of fatty matter appears to remain, constant during the whole 
peiiod ^ the percentage of carbohydrate in the ear increases xegulatly' 
during the six weeks (being 50 per cent, of' the dry matter at flowering'' and. 
72 per cent, on maturation'), and, it is balanced by a corresponding decrease 
In the stems and leaves; e) conversely, while the percentage 'of cellulose,' 
gradually increases in the 'Stems and leaves (from 32 per cent.' at flower- 
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iog to 42 per cent* on maturation)* it decreases in the ear (from 30 
cent* at flowering to 13 per cent- on maturation). 

' 4. There is a considerable loss of dry matter in the grains dtiring 
the two or three last weeks, reaching 32.9 per cent, of the highest 3deld 
in 1911 and 6.41 per cent, in 1912. This loss is undoubtedly due chiefly 
to the breaking of the leaves and partly to the separation of grains or 
other accidents, such as a lowering or suspension of the assimilatoiy ftmc- 
tion, or washing out of the porous tissues by rain. The annual loss of 
mineral matter (20.51 per cent, in 1912-13) was considerably greater than 
that of the organic matter (5.34 per cent.); from this it is concluded that 
a migration of mineral substance towards the root takes place as matura- 
tion -proceeds. 

5. The loss of weight on drying decreases as the time of cutting 
approaches the ripening stage. In the case of the ist, 4tb, and 7th cuts 
it was respectively 71.45, 47.44 and 24.04 per cent, of the green weight 
during the flowering period, and less than % of the green weight after 
maturity. 

6. The percentage moisture in the hay varies slightly according to 
the conditions of drying. Generally hay cut early retains more moisture 
than hay cut late. South Australian wheat hay has an average of 10 
per cent, of moisture. 

7. The loss of weight of hay allowed to dry naturally in the fields 
is not exclusively due to the evaporation of moisture. The writers con- 
sider that at least 1.5 per cent, of this loss is due to the decomposition 
of organic matter, such as carbohydrates. Comparing the composition 
of the plant with that of the hay dried in situ, and assuming both to have 
contained the same proportions of water, the writers found a loss of 4,0$ 
per cent, of dry weight, or 1.66 per cent, of the green weight, which they 
distribute as follows : protein matter o.io, fatty matter 0.03, cellulose 
0.33, carbohydrates 1.20, 

Digestibility experiments on horses showed that wheat hay cut at 
the flowering period is more digestible than hay cut later and that the di- 
gestibility diminishes in proportion to the lateness of the cutting* There 
is a difference of X2 per cent, in the digestibility of hay cut. at the flower- 
'ing period and that cut when the grain is ripe. The' decrease in' digestibility 
is more noticeable in the case of the albuminoid and cellulose constituents^ 
and'lesS' so for the mineral matter and carbohydrates.' The ratio of the 
digestible nitrogenous matter to the-digestible ' non-nitrogenous'' matter 
is higher .in' the case of hay cut’ early, owing to the'greater digestibility' of 
the albuminoids in early hay and the .predominance of carbohydrates 
in hay cut late.' ' ", ^ 

Thus, there ^ is everything to lose and -nothing to gain in postponing 
the cutting' of the crop until the gram begins 'to harden* The' practice: 
of judging the Value .of hay from its- colour is fully Justified, a distinct 
being the best colour. , , 
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923 - Baeterlologiea! Seseareii on lusllagei Forage, — gomni, costakhno, in sm - 
leUino delV Assodmione lialiana deUHndustria dello mcchero e delFMcool^ Year,, VII ^ 
No. 4s pp. 83-90. Bologaa, July 1914. 

The bacteriological researches carried out by the writer (i) justify 
the suggestion, which he made in 1907, that selected lactic ferments 
should be added to ensilaged forage. This is all the more so as the forage 
from btit3?Tic silos, though it may be considered as successful, presents 
some disadvantages. It must especially, be noted that intestinal troubles 
are observed in the cattle fed on such ensilage, and that this forage is to 
be avoided in dairies, not only for the odours and flavours which it may 
impart to milk and butter, and especially to the bacterial flora, of a gas» 
forming nature, which may cause cheese made with such milk to swell. 

924 ~ Live Stock Feeding Experiments in Ireland, 1912-18. — Department of AgHmMure 
and Technical Insiruction for Ireland^ Journal, Vol, XIV, No. 3, pp. 456-470. Bufofin, 
Apxil 1914. 

These experiments are in continuation of those begun in 1912. (Joumul, 
Vol. XIII, Ho. 3). 

I. — Pig Feeding Experiments. 

Series I. Comparison of potatoes and meaL 

The object of these experiments was to determine if pigs can be , fat- 
tened successfully without potatoes. During the past two seasons the 
experiment was conducted with 148 pigs at 20 centres distributed throughout 
13 counties. The average age of the pigs was 13 % weeks and the dura- 
tion of the experiment 108 days. At each centre the ' pigs , were divided 
into two lots. Dot' i received a certain quantity ,of potatoes in ad- 
dition to other foods (maize, pollard and separated milk), whilst lot 2 was 
given an extra |>ound of the meal mixture in place of every 4 lbs. of potatoes 
fed to lot I. 

The results obtained are set forth in Table I. 

Whilst these figures show that the average daily gain in live-weight 
was practically the same for each lot of pigs, nevertheless, in respect ' ;to 
rate of increase in live-weight, 'Cost of producing a given increase, in liye^' 
weight and quality of pork, the pigs fed on meal alone were sHghtly, but' 
fairly uniformly, superior to the pigs which received potatoes. ' The question 
as> to whether potatoes should be sold or fed to pigs depends largely upon 
the current prices of potatoes and meal respectively. It is very doubtful 
whether it is economical to feed pigs on^ saleable potatoes if they can be' 
sold Tor one-fourth the value of meal, in addition to the cost of marketing. 

' Series II. Barley meal compared with maize meal. 

This experiment was conducted with 106 pigs at 15 centres.' The 
average age^ of the pigs at the commencement was 13 weeks and the dura- 
tion of the experiment 100 days. , 

The results obtained are set forth in Table II, 


(Ei.> 


|i) See No. 541, B. 1914. 
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Tabee I. 


Food« 


Make meal 

Pollard 

Oat meal 

Potatoes 

Separated milk ■ 

I^iaseed cake 

Table refuse 

Total cost of food 

Average increase in live- weight * 

Cost of producic^ 1 cwt. live-weiglit increase 


Quactlties. 


Pxke per cwt. 


i 


d. 


7 6 

7 o 
12 o 
2 o 

id. per gallon.j 
10 6 



rot I. 1 

1 

rot 2 , 

cwt tbs. : 

cwt. lbs. 

i 141 21 

220 92 

; 89 loi 

146 26 

0 84 

0 S4 

524 28 

— 

3247 gallons j 

3 247 gallons 

2 28 

1 

i 

i £155 10 5 . 

£149 X35. 

2 cwt. 50 lbs 

I cwt 54 lbs 

£i 95 Id. ' 

£i 7 3<«, 


Tabi^B II. 


1 

i 

Pood. j 

t 

1 

Price per cwt. 

Quantities. 

rot 1 . 

hot s. 


5 . d. j 

cwt. Ibi. 

cwt. 1S3®. 

Barley meal j 

* 

7 ^ 

134 99 



Make meal . . j 

76 .^ 

— 

13,5 23 

Potatoes ! 

2 0 

339 9 

335 65 

Swedes ' 

85 per ton 

35 0 

35 ^ 

Sqjarated milk ■ , 

Id per gallon 

I 062 gallons 

I 051 ^gaJlottn 

I^tiseed cake 

20 6 

2 0 

i 2 0 

I 

.ICable refuse ' . 

— 

— -™-- 

j 

CciSt of food 

— 

£87 15s lod : 

1 £90 175 

Averse live-weight increase 



I cwt. 34 lbs. 

I i cwt. 37 lbs. 

Cost of producing 1 cwt, live-weight increase 

— . j 

1 £i ' 5s 6d 

i £i 55 10^ 

! 


In two experiments where swedes were, fed instead of potatoes, the 
pigs made very slow progress, the average daily increase scarcely excee^*-^ 
ing one pound ^ ^ head. The results of these experiments appear 'to 

indicate that maize' is worth approximately los per ton more 't}aaa,,,:ha^ley 
meal for pig feeding- , As regards .quality of pork, bartey ineal'SeemS;'to 
he slightly superior to m,aize meal It should he noted that .'the,; estimated, 
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cost of production is based on the cost 'of the' food only . In practice, 
many other items, such as attendance, fuel, risk and interest on capital 
have to be considered, 

2. — Calf Feeding Experiment. 

This experiment was designed to compare the value of oat meal and 
wheat meal respectively, when used in conjunction with maize meal and 
ground linseed for calf feeding. It has been carried out during the past 
two seasons at 31 centres. 244 calves were selected and 'divided into two 
lots ; their average age at the commencement was seven weeks and the 
experiment lasted 117 days. 

The results are given in Table III. 


Tabee III. 

1 } Quantities. 


Food. 


Oat meal mixture 

W&eat meal mixture 

I^mseed cake 

WiKsle mik ' . . . V , • 

Separated iniifc 

Total cost of food 

I^ve-weiglit increase (mean) ....... 

Cost of production of i cwt. of increase . . 


I Price per cwt- ji r— — 

I ;; . I rot 2. 

1 ‘ . . j! . ' i . 


s. d. 

j cwt. 

lbs. 

cwt. , ibs. 

1 14 0 

j u >5 

92 

— 

13 0 

1 — 


X05 83 , 

10 6 

j 31 

72 1 

' 31' 

5 d. per gallon 

91 gallons 

91 gallons. 

I d. per gallon 

18 765 gallons 

ji8 765 gallons 

i 

i £170 15s fjd 

j £id 5 sSd 

— 

li cwt. 

y 8 lbs.| I cwt. 77 lbs. 

1 

ji I6s 

ij 

6 d 

1 r 6s Id 


In the above estimates no account is taken of the value of the hay 
consumed or the grazing, but these items are the same for both lots. On the 
whole, there was no appreciable difference in the' health or appearance 
of the two lots of calves. The difference in the cost of ' production is so 
small that it would appear that the two meal mixtures are of practically 
equal value at the prices mentioned. 

III. — ^ Cattle Feeding Experiments. 

Experiment A . — Cattle on grass. 

Tliis experiment has been conducted at 14 centres with two lots of 
62 ' cattle each. Eot i received a mixture of home-grown concentrated 
foods, whilst, lot 2 received a corresponding quantity of imported foods.' 

The 'mixture were made up as follows : 

- ■' ,, Imported. ^ 

1 part wheat tneal. ' i part maize meal. 

1 % parts, Isarley meal. ’ 2 parts undecorticated cottoa cake. 

2 parts grotwd oats.'., 
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At the beginning of the experiment 3 lbs. of the above mixtures were 
given per head daily; this amount was afterwards increased to 4 and fi- 
nally to 5 lbs. towarcls the end of the fattening period. The average dura- 
tion of the experiment was 79 days. 

The results are set forth in Table IV. 


Tabee IV. 


Food. 


Home-gfown : 
Wheat meal. 
Barley meal 
Groimd oats 


Imported : 

Make meal 

IJadecorticated cotton cake. 


Price per cwt. ii 


Qttantittes. 


Cost of food: 

Concentrated 

grazing ... 

Total, 

Mamirial value 

Total cost of food less manudal value . 

Total increase of live-weight 

Cost of producing one cwt, live-weight 


8 o 
7 o 
6 8 


7 6 

6 6 


i not X . 

not 2. 

i cwt. lbs. 

i 

cwt. I'te. 

! 

43 60 

— - 


1 65 34 

— - 

— 

i S7 8 

— “ 

— 


65 

34 



130 

68 

£ a d 

£ s 

d 

69 5 10 

66 18 

9 

69 19 

69 19 

5 

139 8 3 

136 IS 

2 

7 3 7 

13 2 

3 

X32 I 8 

123 15 

II 

117 cwt. 102 lbs. 

ii7cwt.io2lbs. 

^ £i 2$ 5d 

£i , n 

Sd 


The average results of these experiments show that the increase in 
live-weight made by the two lots of cattle was identical, but the cost of 
production was somewhat in favour of the imported foods. 

Experimmt B. — Stall-fed cattle. 

This experiment was carried out at 21 centres with 176 cattle in 2 lots. 
I^t I received the same home-grown foods as in the preceding experiment, 
whilst lot .2 received a mixture of i ' part decorticated cotton cake and 2 parts 
maize meal. At 15 centres, ,part of the decorticated cotton cake was' 
replaced by linseed cake during the finishing period. 

At the beginning: of the experiment '',3 lbs*, of concentrated food. were 
given daily,, and this- quantity was gradually , increased, until in somei^ca- 
ses as much as 10,, lbs. .were' supplied. The average duration of the' expe- 
riment was 82 days. 

: The results ;are set forth ^ in Table V. 


6 
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Tabee V. 


” ' ^ 1 

j 

i 

Food. ' 

Price 

Qttaatities. 

pee cwt 

not I. 

not 3. 

j 

s. d. 

cwt. lbs. 

cwt. lbs. 

i 

Some grown: i 




Wheat meal 

S 0 

90 54 

— — 

Barley meal 

7 0 

135 Si 


Ground oats 

6 8 

180 loS 

— — 

Imported: 




Maize meal 

7 6 


271 50 

Decorticated cotton cake 

9 6 


144 25 

ninseed cake 

10 6 

— 

21 56 

Bulky food: 

per ton. 

tons. cwts. qrs. 

tons. cwts. qr®. 

Roots 

8 0 

256 I 3 

256 I 8 

Hay , . . . . 

40 0 

26 5 2 : 

26 5 2 

Straw 


14 8 3 i 

14 8 3 , 

Cost of food. 


£ s d 

£ s d 

Concentrated 



144 0 5 

167 6 6 

Bulky foods ■ . . . 



176 12 9 

176 12 9 

Total . , , 

1 

320 13 2 

343 ^9 3 

Value of manure produced - 

— 

14 18 I 

26 12 0 

Cost of food less mamtriai value 

, 

305 ^5 ^ 

317 7 3 

Total !ive-wd,glit increase . 

— 

1 12 cwt 40 lbs 

iiScwt72lbs. 

Cost of producing i cwt. of Eve-wdght increase . 

1 

£ 2 14s ^,d 

'i 

£2 13s 6 d 


The average Hve-weight increase was one-tenth pound per head daily 
; , iniavour of the imported foods, and the cost of production per cwt. live- 

weight increase was I in favour of the imported foods. 

Considered as a whole these experiments show that for all practical 
purposes no superiority can be claimed for either class of concentrated 
foods at the prices quoted. 

925 - Prelimliaiy Notes on the Heredity 0! Certain CharaeteK in a Cross hetweei 
Silky and Yokohama Fowls. Bonhote, J. E., in The Cairo Scuntific Jourmd, 

' Vol. VIII, No. 91, pp. 83-89. Alexandria, April 1914. 

The writer received from M. Bebruil, of Melu:, France, a pair of 
J,, fowls which 'were the ofispring of a male Silky a. d'a female Duckwing 

Yokohama; the cross had bee , made i . 'the hope of obtaini g birds 
combi i g the texture of feathers of th Silky' with the length, of feathers' 
of the Yokohoma, with 'a .view to using the feathers as , substitutes ' for 
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ospreys'", etc., tiie writer bred from these two birds to study the 
inheritance of the charaeteis i* volved. 

The characters of the parent. birds were: Silky (inJc), datk-fieshed, 
white, with short silky feathers, rose comb, five-toed, with feathered 
legs and a small crest; Yokohama (femal.-.'), white-fleshed, Duckwing, 
with long normal feathers, a single comb, fonr-toed, clean legs and no 
crest. 

The two birds of the Fi generation were uniform (sex excepted) and 
showed a practically complete dominance in almost all eases, e. i. dark 
fleshed, coloured plimaage (“black-red"), normal feathering, long-tailed 
(especially in the male), clean legs, crested. The carriage of the tail-feathers 
was intermediate between that of the parents. The male had five toes 
and the hen only four. 

The Fg generation is considered in two groups. The first group, con- 
sisting of 96 individuals, deals only with those characters such as colour of 
flesh and feathers, simple or rose comb, 4 or 5 toes, which are visible at 
birth and on W’hich statistics concerning all the chickens hatched a.re avail- 
able. Of these 66 pigmented flesh and 30 non-pigmeiited ; 71 were colou- 
red and 25 white, (expectation 72:24) but very few v/ere pure white; 
the majority showed some red pigmented feathers on the saddle, the 
coloured portions being sharply divided from the rest. It is evident that 
these chickens are not pure recessives but contain a certain amount of 
pigment. 30 chickens hatched from eggs of these individuals showed the 
same characters, giving no really coloured ones. The writer suggests 
that this form of coloration is the initial stage of the “ pile” type of colo- 
ration found in other breeds of fowls. 

No “ Duckwing" character appeared in the Fg generation, all the in- 
dividuals being of the " black-red " type, but of two kinds, one having 
black breasts with a few red feathers, the other red breasts with a few 
black feathers. 

With regard to character of comb, 83 had rose combs and 13 .single 
combs. The ratio of five-toed individuals to font- toed was '64 : 32. The iii- 
heiitance of both these characters was complicated by iiiteiinediate forms. 

The characters of the second group, viz, silky or normal feathering, 
long or short feathers, clean or feather legged, crested or not, were studied 
in 24individuals reared to maturity. Of these 18 were riorinal and 6 silky. 
The flight feathers and tail feathers are only silky at their ends and practi- 
cally normal' at their bases. The length of feathering is difficult, to detexiuine 
and apparently not irflierited in a strictly Mendelian manner. No two birds- 
were alike in tliis respect, but the writer by adopting a 'provisional stan-' 
dard, divided the birds when six months old into two groups of^ 19 long 
and, 5 short, thus showing that the long-feathered type is dominant. The 
real character'' which determines the length’ of the feather is the growing 
period of the feather follicle and this isundoubtedly influenced by the food, 
environnent and individual vigour of each bird, so that when'Tffis'^ char-' 
acter is blended with the normal 'it is .only, to be expected that the, actual 
'length, of feather in the progeny would be largely dependent,, on 'the.' in dh' 
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vidtial wiieii tlie environment remains constant. Sixteen individuals were 
clean-legged and 8 feathered, but, o£ the 8 feathered ones, 4 were only half 
feathered and therefore almost certainly heterozygous, thus giving 20 domi- 
nants and 4 lecessives. The crest was developed in these crosses, . being 
present in 21 individuals and absent in only 3, 

Thus, the Mendelian expectations with regard to each character have 
been largely realised. The wuiter remarks that recessives are more frequent 
among females, owdng to the absorption of more of their mitial vigour, 
on thar SvS, and that recessive characters more usually associated wdth 
the female can be produced in males by an artificial reduction of 
vigour. Also if colour may be to a certain extent an indication of vigour, 
we shall expect to find a higher percentage of recessive characters 
among white birds than among the coloured ones. 

Of these 24 birds, 10 were males and 14 females, 19 coloured and 
5 white. 

The 10 males showed 13 recessive, 6 heterozygous and 61 dominant 
characters ; the 14 females showed 24 recessive, 14 heterozygous and 42 
dominant characters. The 19 coloured individuals showed ( xcludi g the 
white or coloured as characters) 22 recessive, 14 heterozygous and 133 
dominant characters ; the 5 vrhite individuals showed 10 recessive, 6 
heterozygous and 19 dominant. , , 

These results show that on the average the females have 0.41 mpfef 
recessive characters than the males, and the whites 0.74 more recessive 
characters than the coloured. 

The writer therefore concludes that the Mendelian proportions are to 
a certain extent affected by vigour and that it is practically possible to 
increase the number of individuals possessing a certain character by at- 
tention to such details as the food, temperature, age of the breeding stock 
and time of year at which breeding takes place. 

926 - Studies on Inheritance in Pigeons : Hereditary Relations of ' the Prinelpal 
Colours. — Coi-E, E. J., in Agriculiural Expemmnt Station of the Rhode Island 
College, Bulletin No. 158, pp. 313-3S0 4 - 4 plates, Kingston, K.. I., May 1914. , ' ' 

These investigations were begun at the Rhode Island Agricultural 
Experiment Station in 1907, to determine the mode of inheritance of coat 
colour in birds. Previous work on inheritance in birds (fowls and canaries) , 
has not given data as definite as in the case of mammals. In the case 
of fowls this w^as undoubtedly due to the complications introduced by co-' 
loured patterns originating in different colour schemes for each feather. 
Pigeons have been chosen because it is possible to select strains of uniform 
colour and free from pattern complications. 

In most of the studies with fowls, crosses were made with very differeut 
breeds showing very marked differences in a large number of charact.er^,' 
thus resulting in confusion. The writer has considered it more advisable 
to confine Ms observations to certain well-defined differences , in theaamh 
breed (Tumblers). It also appeared less probable that similar characters' 
would behave differently in the same breed. 
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The primary colours of pigeons are : red, yellow, Mack, brown, blue, 
silver, and white. These experiments have shown that these colours are 
produced by only two types of pigment, black and red. Red is the funda- 
mental colour of pigeons and probably also of fowds and the majority 
of mammals. The red factor is always present, but it only determines the 
colour of the bird in the absence of an inhibiting factor or of a dominant 
factor such as the factor for black. For the full manifestation of these two 
colours an intensifying factor is necessary. this factor (I) is absent, 

the colour is of a lighter shade and red becomes yellow, whilst black becomes 
dun. The I factor is definitely sex-linked in its inheritance. “ Duns'" 
are easily obtained by crossing birds having the B factor with birds lacking 
the I factor, black X yellow. 

Thus, mating a yellow cock (bbii) with a black hen (BBIi) hetero- 
zygous for I, will produce black cocks and dun hens, since the factor I is 
limited to the males. In the reciprocal cross all the Fj generation will be 
black and duns will appear in the F^ generation. 

The blue colour of the wild pigeon {Coluniba livid) is due to the 
optical effect of black pigment aggregated into clumps. In the black birds 
the pigment is uniformly distributed. This is accounted for by supposing 
the presence of a spreading factor (S), the absence of which results in the 
blue colour. Silver colour is regarded as a diluted blue and is therefore 
black minus the factors I and s. White is due to the absence of pigment 
and the reflection of light. Pure whites are fairly common but rarely 
breed true, and the mode of inheritance is very complex. Colour is domin- 
ant over white but not entirely. Pure white should undoubtedly be 
considered as the extreme reduction of mottling. As a provisional hypo- 
thesis white may be considered as due to the presence of an indefinite 
number of factors preventing the formation of pigment. Thus the quantity 
of white depends on the number of these factors present. 

‘The marking of the plumage of pigeons may be of the following 
types: i) splashes or intermingling of white and coloured feathers without 
definite patterns; 2) special patterns, i. e, a combination of white and 
coloured areas forming a more or less definite marking ; 3) check, light 
Triangular marlcings on the wings ; 4) grizzling, i. e, barbs partially white 
and’ partially coloured ; 5) mealiness, due to the whole or partial replace- 
ment of white by red ; 6) frosting, due to the presence of white 'distal 
margins on the contour feathers. 

'Xltds possible^ that a particular portion of the plumage may be 
represented by homozygous factors, such as Wi, Wg, etc. , , 

The frequent reappearance of the bUie colour of the wild rock pigeon 
\Columba /livid) is due to the recurrence of the particular combination of, 
factors present in this type. 

In the experiments on the dominance of’ black, over red, the F^ ratio 
was nearer 2:1 than 3:1. This was not due. to the absence of 'homozygous 
do'minants, but.nather to the tendency toward the production, nf different 
ratios in different,, families nr-strains. '.All the results show, 'a excess 
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of xed offspring above the normal expectation of a pure dominant and 
recessive. 

In the experiment on the inheritance of the I fcactor the crossing of 
heterozygous individuals always gave the 3 : i ratio ; the cross between 
the heterozygous and the recessive parent always grjve the ratio i:t, 
thus showing that the factor for intensification of colour segregates in a 
strictly lleaidelian fashion. 

Various matings betw^een birds of different colours gave results accord- 
ing to expectation. In general the ofispring tend to be grouped around the 
parental mean with respect to amount of colour in the plumage. The evid- 
ence points to the conclusion that a number of factors ate concerned in the 
production of white and splashed birds. 

927 - ABimal Husbandry in Sardinia in Gonnection with Environment. — doria, 

ilASio, (Director of tlie Royal Horse- Breeding Station of Ploaghe) in II •moderm 

Zooiaira, Series V, Year III, No, 7, pp. 313-326. Bologna, July 31, 1914. 

In vSardinia, where agriculture is still mostly extensive, live stock is the 
most important source of income. The animals are generally bred wholly 
in the open. • 

Horses . — The Sardinian horse, descended from African and Asiatic 
breeds, has had a period of celebrity, which came to an end chiefly through 
too close in-breeding. According to the writer, when the State founded the 
stallion depots and stations, a great mistake was made in not taking the ; 
native horse into account, and of using among others English stallions ; 
these increased the stature of the animals but at the exi)ense of their 
muscle and the harmony of their shape. The cross of the Sardinian (Orien- 
tal) with the English horse has led to a great variation of forms, so that 
no uniform local breed exists. The horses of Gallitra and of Anglona have 
most English blood, and form a distinct t3rpe. According to the writer 
the stallions to be adopted for the improvement of Sardinian horses should 
be of pure Oriental breeds, which, like the native Oriental crosses, have the 
advantage also of being better .stock getters than the English stallions. 

Cattle. — Cattle breeding has made much progress of late years in Sar- 
dinia. There are three breeds of cattle in the island : the plain breed, 
imported from Sicily, the Schw3rtz (brown variety) on the hills and in the 
best pasture lands ; the Sardinian or mountain breed, which has remained in 
its primitive state, not 'having been subjected to any crossing. It inhabits 
the mountains especially of Gallura, of the Eonni plateau and of Eoiini, 
Orgosolo and Aritzo. The plain breed lives in the so-called planar ^ia and 
the Campidano towards Oristano ; it is especially suitable as a draught ani- 
mal ; the meat is good, but not much sought after on the markets. The small 
inotmtain breed is a good draught animal for rough and stony localities; 
it does not yield much milk; its flesh is excellent, though but little streaked 
with fat. 'TheSchwytz breed has given origin to the Swiss-Sardiaian, 
breed, which is raised all over the island and gives excellent products, as 'for 
instance at Oristano, Macomer, Ozieri, Nulvi, Ploaghe, Mores, Bonorva,,etc. 
The Schwytz breed has proved the best for the improvement of Sardi- 
nian cattle, though the excess of new blood, if not accompanied by improve- 
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ments in the pastures and in the treatment, sometimes causes stunted de- 
velopment and a decrease in the yield of meat and milk. For this reason the 
writer deprecates the use of a pure-bred bull beyond the third or fourth 
generation, after which cross-bred bulls should be used unless special reasons 
suggest recourse to a pure bull again. 

Sheep, — Grazing is the most important industry in Sardinia. Fheie 
are two breeds in the island, one in the plains and the other in the mount- 
ains. On the plateau of Bitti and in the districts of Fonni, Orgosolo, etc., 
there is a small hardy breed with roughish and^ short wool, which does not 
yield much milk ; it passes the winter in the plains or on the hills. In the 
hhls and in the richest pastures the sheep are a cross derived from the 
mountain breed and the Campidano breed, which is only an importa- 
tion from Algeria, Tunis and the plains of Apulia. It is bred pure in the fine 
plains of the Campidano of Oristano. The introduction of a certain amount 
of the blood of this breed into the mountain breed produces sheep of a suit- 
able stature, yielding good wool and flesh and a fair quantity of milk (an 
average of i to 2 pints per day in spring and in favourable winters). 
Further crossing gives a much larger sheep which yields more meat but at 
‘the expense of the yield in milk and wool. It would therefore be ad- 
vantageous to practice alternate crossing, that is using Campidano or 
Apulian rams for two or three generations and then cross-bred rams. 

Figs. — Pig breeding is also flourishing in Sardinia ; it is chiefly a 
small industry of the poor, but there are also extensive herds on the moun- 
tainous and wooded parts of the island. The principal pig-breeding centres 
are Bono, Bolotana, Silanus, Monti, Budduso and the Gallura region, which 
is also mountainous and rich in woods. Pig breeding is practised more or 
less all over the island. In the chief centres the local breed has been crossed 
with the Caserta, the Verona and Yorkshire crossbreds. Such pigs are 
frequently met with in the cuntry about Ozieri, Mores, Pattada, Nulvi 
and Ploaghe. The Sardinian breed still bears a considerable resemblance 
in build to the wild boar ; crossing it with other breeds has much improved 
its flesh, increased its weight and caused measles to disappear from many 
herds. The crosses at the age of two years weigh 440 to 550 lbs. dead 
weight ; the pork and hams are excellent. The pigs are fed on butter- 
milk, whey and bran up to the age of five or six months, after which they 
are tied up in sties to be fattened. Sometimes the want of exercise and 
cleaiiliness causes a form of rheumatic arthritis, on the appearance of which 
the' animals have to be slaughtered immediately. 

92S - Meprt of the DicMnsoB ■ Goimfy Gow-Testlng Association : Kesults 0! the 

First^ Yoai*' — reed, 0. B., in Kansas State Agriculmd College Expenmnt Stdion, 

Circular No. 35,, 8 pp, Topeka, Kansas, 1914, 

The records of the Association contain a complete account of the per- ' 
formances of 134 cows during, a period of T2 months. The average annual, 
production of these ^ cows was 6019 lbs. of 'irdlk and 246 lbs. of butter-fat* 
wMie the average, Kansas cow produces, only 100 lbs. of butter-fat. The 
average cost of feed was | 35.59 cow" per annum and the' value of the 
/'butter-fat, produced was .'90.48, 'leaving' a met profit 'permoif'^of I 54*%" 
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assttming tiiat the calf and manure prodaced are liberal compensation for tlie 
labour and risk. 

The best cow (a Holstein) produced 546 lbs. of butter-fat in ii months ; 
the poorest cow in the same herd produced only 175 lbs. of fat, whilst the 
poorest cow in the Association produced only 59 lbs. at a cost of $ 33.23. 
The ten best cows made an average rofit of 1 96.43, which is more than six' 
times the average profit made by the ten poorest. With one exception, the 
ten best cows were dairy-bred animals, vrhile there was only one of the ten 
poorest that showed any trace of dairy blood in its pedigree. The ten poorest 
cows made an ai’^erage of only 119 lbs. of butter-fat for the year, at a profit 
of I 15.23. The profitableness of these poor cows appears still less when 
one considers that most of them calved in the spring and produced milk 
only while on grass, thus greatly cheapening their rations. Further, the 
value of the calves and manure from this batch of cows would not fully 
compensate for the labour expended, while in the case of the ten best cows 
it would be an additional source of profit. 

Some of the cows with low records of milk production were handicapped 
by being allowed to remain dry several months of the year and are cap- 
able of much better performances under better conditions. It is generally 
true that many good milch cows are allowed to go dry longer than is neces- 
sary and it should be borne in mind that a cow returns the greatest profit 
when kept in milk throughout the greater part of the year. 

939 - The Breeding, of Karakul Sheep in the , United States'll). — youno, c. c., in 

The Jmtnal of Heredity, Vol. V, No. 4, pp. 170-178 4- 3%$. WasMngton, April 1914, 

The first importation of. Karakul sheep into the United States was 
made in 1909, when the writer brought 10 ewes and 5 rams from Bokhara 
to Wichita Falls, Texas. In 1913 a second batch of 17 was received from 
Central Asia. Of the first importation only two gave birth to lamb which 
had thick curly fleeces. The writer found that among the imported sheep 
and rams, some had thick coarse fibres in their fleeces whilst others had 
a layex^'of short fine, reddish wool under the fleece, which was without, 
gfoss and resembled Merino wool under the microscope. The animals' 
imported from Bokhara' gave lambs with thick curly fleeces, whilst th^ 
lambs belonging to the second importation had open fleeces worth little 
'more than fur. The writer is of opinion that the fineness of the wool 
of the latter group of sheep is due to admixture with some Afghan breed 
possessing fine w’-ool, and he proposes to call them the Afghan Karakul 
breed. It is easy to eliminate the fine wool characters in one or two ge- 
nerations by using a ram entirely free from fine wool. 

CroS'Ses between Karakul rama and Merino and Shropshire owes dO' 
not produce good fleeces, but good results were obtained with Uiucoln 
Bongwool crosses and with red fat-tailed Persian sheep {Ovis skatopygm\,' 
which are free from short wool. The Persian sheep only produces curly- 
wooled lambs when crossed with the Astrakhan ■ breeds ' and its ''wool "is 
wrongly classed as fur in commerce. 

(x| also m, 2S2 B. .March i9£3 j No. 653 July, 1914. , , '{Ed.)., . 
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There are six classes of sheep in Central Asia called Karakul by the 
Russians, and Arabi by the inhabitants of Bokhara, and they all derive 
the black pigmentation, the tendency to close curly wool and their glossy 
fleeces, from the small black Danadar sheep, now almost extinct. 

These are : i) the Large Arabi or Buzbai sheep ; 2) Small Arabi ; 
3) Medium Arabi, a hybrid between i and 2 ; 4) Grey Shiraz ; 5) Zigois 
(these five classes are not very numerous) ; 6) Afghan Karakuls, which un- 
fortunately constitute 90 per cent, of the fur classes of Bokhara, since, 
though they are hardy and produce excellent flesh like the other races, 
they only yield a fur of inferior quality unless crossed with rams of the 
other breeds. The small Arabi is the best breed and the Buzbai is quite 
satisfactory and makes a good cross with our common sheep, increasing 
the weight and improving the quality of the flesh. The writer is of 
opinion that the Afghan sheep is the ancestral form of the Merino. 

Sheep imported from Bokhara, besides being seldom free from fine 
wool, are too often inbred, since they come from small districts in the 
neighbourhood of railway stations (Tjardjui, Kara-Kul, Bokhara). The 
Karakul sheep imported into Russia, Germany and Austria are of very 
small value. 

930 - The Age of , Goats according to their Teeth, — scheuwflug, m Beriinef 
TicfdrzUiche Wochenschrifi, Year 30, No. 28, pp. 503-504. Berlin, Jiily 9, 1914. 

Most of the data at present available on the age of goats according 
to their teeth present considerable discrepancy and do not correspond to 
actual facts, for, as the present investigation proves, the appearance and 
the replacing of the teeth takes place generally earlier than the above 
data state. 

According to the observations of Br. Scheunpflug the central incisors 
are replaced at 14 to 16 months ; goats wliich have their central permanent 
incisors up are, as a rule, upwards of one year old and seldom upwards 
of 23 months. 

The and pair of incisors change in general at 19 to 22 months. Goats 
that have their 2nd pair of permanent incisors up are above 17 months old 
and' but rarely over 34 months. ' 

The 3rd pair are replaced mostly at 21 to 26 months and generally bet- 
ween 23 and 24 months. After the 3rd pair of permanent incisors are up 
the animals are, as a rule, above 19 and under 36 months old. Ex- 
ceptionally however they may be older. 

The comer incisors are generally replaced at between 29 and 
38 months, most, frequently between' 32' and ’36 'months and in some 
cases even , 1 a ter than 38 months. '.Goats 'with 'the comer permanent 
incisors mp are mostly upwards of ^28 months ^old.'(In judging the age 
by the jaws of dead animals the appearance of the third molars has alsb 
to be taken into consideration, as well as when only the first three pairs ^ 
'Of' permanent incisors 'are up). ', ' , " 

In most cases the permanent teeth are all up at 2 ®/4 't:o 3 3reaB. 

, , In,' practice, in judging the age of goats hj their indsots it may be , 
:,'afi$itined that in 'general' the :'cditral.:paif ate replaced at the age of i 34 „ 
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years, tlie 2nd pair at i the 3rd pair at 2 and the corner pair between 
2^/4 and 3 years. Thus the inter\mls between the replacement of each pair 
of incisors are about 6 months, about 3 months, and 9 months (more pre- 
cisely from 6 to 12 months) respectively. 

It sometimes happens that the two permanent iiicisoa's of a pair do 
not appear at the same time ; if only one is up, the age, should be reckoned 
a month less than if both are up. 

The lack of permanent incisors, especially of the central pair, is in 
most cases due to oiigodonty, which in some localities has been frequeiitty 
observed. 

In determining the age by the jaws of dead animals valuable data 
are furnished by the molars also , all the more so as the periods of their 
appearance and replacement in goats have a more restricted range than 
is the case with the incisors. 

According to Dr. Scheiinpfiug the appearance of the molars in the 
lower jaw generally precedes that in the upper jaw. At the age of 3 months 
the first molar appears in the lower jaw and at 4 months the corresponding 
tooth in the upper jaw. 

At the age of 5 % months the first upper and lower molars are in wear.' 
In some cases the second molars pierce through the gums in the lower 
jaw shortly before the eighth month, as a rule however, between 8 and 9 
months, seldom later. In the upper jaw they appear between 8 and io 
months. ' 

At 12 months the second molars are in wear. The change of the pre- 
molars takes place at from 17 to 20 months and at the same time in the 
upper and lower jaws. Sometimes one temporary molar is cut first, some- 
times the other, as the replacing depends only upon accessoiy^ cir- 
cumstances. 

After the replacing of the above temporary molars, in general after 
these are in wear, the third molars are cut. They appear between 18 and 
21 months, apparently a little later in the upper jaw than in the lower one. 

All the third .molars are up at between 18 and 24 months, and in wear^ 
not before 26 months. At the cutting of the third molars, it must be noted,; 
in general the 2nd and sometimes the 3rd pair of incisors are replaced. 

Oiigodonty of the molars was observed by the writer only in the 
3rd pair. 

The data found in the literature on the replacing of the teeth in sheep 
are compared with the writer's observations on goats. It appears that' 
the termination of the period during which the incisors are replaced is 
nearly the same in goats as in early-maturing sheep (especially according 
to the; data of Comevin and Lesbre). There is nevertheless a small 
difference in, that the period between the replacing of the first asid second 
pairs of incisors in sheep is about two- months shorter than in goats. ' Oh; 
the other hand, the interval between the 2nd and 3rd pairs is shorter' in 
goats. ' - , , , ^ 

The temporary molars are certainly replaced earlier in goats, than in' 
sheep, as, according to the writer, the premolars are replaced in ^ goats 
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shortly before tie cutting of tie third molar, 'wiile in sieep this happens 
only after tie cutting of tie latter or at tie same time. 

931 - The leafing 0! leindeer in Alaska (i). — Chotbuck, eevi (office of Fam RBmnEER 

Managemeat, Bureau of Plant Industry, U. S. Department of Agriculture), in The 
Journal of Heredity, VoL V, No. 4, pp. I49’i54 -t 3 figs. Washington, April 1914. 

Tie introdiictioii of the European reindeer into Alaska as recommend- 
ed by Prof. S. E. Baird in 1851, notwithstanding the fact that the indigen- 
ous American caribou i.s capable of domestication. This suggestion 
was also made by Tcmsend in 1867, and in 1892 Dr. Sheldon Jackson, 
agent-general of the Bureau cf Education in Alaska, introduced a small 
herd of domesticated European reindeer, which was followed by others. 

As a result of breeding, their number now reaches 40000 and has trans- 
formed the native people from hunters and fishermen to herdsmen. 

The reindeer indigenous to North America are : Ran^ifer urcticus 
(Barren-ground Caribou), inhabiting the extreme north, and R. caribou 
(Woodland Caribou) in the wooded region south of the former. This 
latter species differs slightly from that of the old world (R, tarandus). 

Apparently no attempt has been made to domesticate it, though it is 
fertile when crossed with the domestic reindeer ; this character is valuable, 
since the native species are larger and stronger than the imported species 
winch appears to show signs of degeneration. The present area of un- 
developed land in Alaska that would be suitable for rearing reindeer is 
estimated at 100 000 square miles, capable of supporting 10 million deer. 

The most .suitable region is north of the Yukon river. The reindeer lichen 
{Claionia rangiferma) occurs throughout the arctic region of Alaska, in 
the Seward peninsula, in the tundras of the west and in the mountains of 
the Alaska chain and of the Alaska peninsula. 

Reindeer do not require shelter ; in fact they require no care beyond 
watching. Almost half of the present herds are in the Seward peninwsula 
and the remainder are distributed as far as Point Barrow on the Arctic 
Ocean in the Alaska peninsula and to Tanana towards the Yukon river. 

They belong to Eskimos, Indians and, a few Laplanders ; the latter were 
brought ox^er with the animals by missionaries to teach the care of the 
reindeer. Some herds belong to the Government. The Alaska Division 
of the U. S. Bureau of Education, Departmenc of .the Interior, looks after 
all the herds, through the masters of the Gox^'emment native schools. 

In 1911 a hundred carcasses w-ere sent from Nome to Seattle and sold , > 

for 75 cts. per lb. Up to the present the Alaska markets have consumed - 

all the reindeer flesh which is produced. A 'dressed carcass averages 
about 130 lbs. in weight; the butcher buys the dressed' carcasses at about 
25 cents per lb. The most suitable age for 'slaughtering the animals is' 

,7 or 8 years, u e. after they have been worked'for 5 or 6 years. The cows;; 
are rarely milked in Alaska; any milk 'obtained is consumed fresh after ''' 
dilution with water or as cheese; butter is never made, since the .feithaS''", ' 
a rancid flavour. ' There is a heavy loss 'amongst thO' young animals ow- ^ 

'' (i) See also No. 1186, B, Oct* 2913 (Reiitdeer in NewfonndMad),, ' - ' ' ' 
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ing' to tbe iinscientific method of rearing intnjduced hy the Laplanders 
and the tundra fires, so that the rate of inc.rease of the reindeer is only 
half that of herds of cattle. 


932 ~ Wilier Egg Records il Ireland. — Departfmnt of AgficuUure ani Technical 
InsifUcHon for Ireland, Journal, Vol. XIV, No. 3, pp. 546'347. Dublin, Aptll 19x4. 

The data presented are from records kept in Ireland under the 
control of the Department. 


TabdE I. — Average number of eg^s -per hen during the six months 
October to March. 


Breed. j 

j 

1908-09 

1909-10 

\ 

1910-11 1 

2911-12 

Tni2-i3 


White negbom . 

S 

44-3 

i 

397 

j 

41 5 

45*1 

42.4 

47-4 

Brown . 


40.7 

42.1 

37-9 

49*3 

51.8 

38.1 

Black I^eghom . . 


— 

— 

— 

— 

64.3 

— 

Minorca . . . . , 


32.8 

380 

48.3 

1 48.3 

86.3 

60.5 

Buff Orpington . 


545 

42.4 j 

45 2 

1 42.6 

49.1 ,i 

58.6 

White Orpington . 


■50*7 

4871 

54 I 

52.6 

44 - 3 ' ’ 

38.6 

White Wyandotte 


5^-6 

34-2 

452 

45.8 

42-9 

' 33*9 

Faverolle .... 


425 

41-5 

35.7 

28.8 

42.2 

''' . 34 ^^'! 

Plymouth Rock . . 


35-9 

39.2 

45 5 

36.5 

43 X 

38^8 

Ancona ; . . . 


— 

— 1 

i — 

64-9 

— 

— 

Houdan .... 


59-2 

58.5 

62.5 

58.0 

75-8 

46-4 

Andalusian . . . 



71-3 

- — 

— 

— 

— 

Rhode-Bland Red 


— 


63.9 

61.9 

49.1 

! 484 

Eight Sussex . . . 
R^ed Susses . , . 


1 31-6 

32.1 

39.8 

41.8 

3 ^ 4 

49-7 

32-5 

Mixed pure breeds 


1 39-7 

— 

i — 

1 — 

1 ^ 


Mixed breeds . . 


1 408 

419 

1 403 

1 41-6 

437 

42.4 


Average ' 

■ 423 

i 

1 

1 42.7 

41.8 

1 1 

I 44.2 

42.2 


Tabi^E II. — Variations in different strains of the same breed. 


Breeds 

Average 
of all flocks 

Average 
of tJje best 
flock 

Average of the 
worst flock 

WMte Eeghom ' 

47-4 

75.0 

3X.5 

White Wyandotte ' . . i 

33-9 

53‘3 

22,0 

FaveroEe . ' ' ! 

34-9 ; 

57'- 8 

21.2 \ 

Plymouth RodC' 

, 38.8 ■ 1 

60.8 

20.9, ; 

Rhode-Island Red 

484 

59-x 

'28.7 

Eight Susses. . . . ■ 

' 49-7 

, 72.4 1 

1 ^ 38.3 

Mixed breds 

42.4' ! 

78.6 ' 

'' ^ 16.0 



Omitting the bteeds of which the retutns relate to less than loo 
birds, the following is the order : Light Sussex, Rhode Island Red, White 
Leghorn, Rlymonth Rock, Faverolle, White Wyandotte. 

The egg-lajdng capacity of the different strains of the same breeds 
varies considerably, as shorn in Table IT. 

933 ^ Attempts at Breeding the Great White Heron and the Buff-Baeked Heron 
(Cattle Egret) in Madagascar. — Guilhelm, in Colonis de Madagascar ei Depen- 
dances, Bulletin tconomiqiie, Year 13, No. 4, pp. 472-476. Antananarivo, 1913. 

With a view to protecting the great white heron and the buff-hacked 
heron in Madagascar, an Order was issued on May 3, 1913, forbidding 
their being shot in the island. These two species are valuable for their 
plumage and the second is a ver^^ useful bird, as it feeds almost exclusively 
upon cattle ticks, which often spread contagious diseases. The writer, 
having observed that the Malagasy kept birds caught young in a state of 
perfect domesticity, thought of the possibility of breeding them econo- 
mically. He tried keeping them in cages and fed them with rarv meat and 
fish. His attempts have been successful, and the cutting of the feathers 
has been found more advantageous than plucking them.. M. Gnilhelm 
thinks that breeding these birds would be especially suitable in the northern 
and north-eastern provinces of Madagascar. 

934 - New Research on the Visual Power of Bees. — von Hess, in me Natummen- 
sckaften, Year 2, Part 34-35, pp. S36-838. Berlin, August 28, 1914. 

The writer reports upon a series of experiments, all of which agree 
in proving that it is quite out of the question to think that bees have a 
sense of colour in any way^ comparable with that possessed by man. 

933 • Apiculture in Ireland. — Daily Consular and Trade Reports^ Year 17, No. 167* 
p. 342. W^ashington, July 18, 1914. 

The importance of apiculture in Ireland may be judged from the 
following statistics of production : 



■ 

Average 

1901-1910 

1911 

/»■ Mves with removable combs : 

Run honey 

Section honey . ' 


lbs. 

69 api 

262 253 

lbs. 

91 450^ 

422' 862 

In other hives: 

Total . . . 

331 544 

5 I 43 « 




Run honey. 

Section honey 


89123 

29 004 

69254 , 

*7737 


Total' . . . , ■ 

118127 

96 991 


Grand total .■ 

449671 

611303 
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Of the 6x1 303 lbs. produced vjl 1911, the two eastern Provinces of Ire- 
land supplied the bulk, Ulster giving 2047841133., while Uejiister fur- 
nished 181 354lbs.; the \-\e3teii Pro\dnces (3111 nster and Connaught) supplied 
132 387 arid 92 778 lbs. respectively. 

The abuiirlance of vegetation and flowering plants has always had a 
tendency to encourage the production of honey in Ireland. 

The usual price paid to piodiicets for comb honey is gd. per lb., while 
the retail price is id to 2d higher. 

Under the Bee Pest Prevention Act (Ireland, 1908) any swarms infected 
with disease of whatever description may be ordered to be destroyed by local 
committees of agriculture, with the approval of their respective county 
councils. Compensation is rendered fox all such enforced destruction , and 
ill 1913 the aggregate sum set aside for this purpose was approximateh^. 
£ 257. 

93^ ” Collection and Exportation of the Wax of WIM Bees In the African Colonies — 

a-IiCHEL, E- (Agiiculttirai Engineer at the IMlnistry of the Colonies) in Bulletin agricok 
du Congo Beige j Vol. V, No. 2, pp. 3S5-395 4 * 6 figs. Brussels, June 1914. 

This paper contains information on the wild bees' honey in the African 
colonies, a description of the native methods of bee-keeping in the Belgian 
Congo, in the Sudan and in Tunis, and of the improved methods ot separa- 
ting wax (melting by solar heat, in a stove, in boiling w'ater). , ' 

' The trade in wild beeswax is constantly increasing in most of the’ Afri- 
can colonies, especially in Gambia, Gold Coast, Nigeria, Angola, Sudan, 
Uganda, British East Africa, German East Africa, 3 £ozambique. A few 
years ago the exportation . of wax from these countries was .almost insigni- 
ficant, while now it amounts to thousands of tons. Wax occupies the 
third place in the export trade of Angola (Beiiguela siippljdiig 90 per 
cent, of the exports of the whole province). Angola exports every year 
600 or 700 tons of vrax ; ^Mozambique about 100 ; Portuguese Guinea 50, 
The wax is exported, in cakes weighing 253 to 264 lbs. each. The quanti- 
ties of wax exported during the last few years from German ' East Africa 
and from the British African colonies are given by the following table 


Exports of wax 


Colonies 

Year j 

i weiglit 

value 

1 


; lbs. 

i £ 

j 

German East Africa ■ 

, 1911 i 

802 347 j 

40 488 

Gambia. 

i 1912 1 

29 498 1 

’I X 54 

Nigeria 

19^3 

12 862 1 

385 

'Uganda 

1912-1913 

263 408 

— 

British East Africa 

1912-1913 

139 207 

7522 

Nyasaland. ' . . ............ 

1912-1913 

; ' 1 10 609 ' 

5478 

Sudan. . 

TOT'S 

' 'TOA 

' 7 . ' 2-0 
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Wild beeswax when well purified is comparable to European wax. 
The Central Administration of the Belgian Congo had some samples of 
' was from the colony examined, and among them many of good f|uality 
were found. Bees are widely spread in the Belgian Congo ; the natives 
extract honey but do not make any use of the wax, the value of which is 
unknown to them. 


FAILM ENGINEERING. 

037 Sliimp Buraing to Reclaim “ Logged-of Lands”. --Allison, Le Roy \v., in 
Engineering Record, VoL 70, No. 4 f PP- 95-96. New York, July 23, 1914. 

In the Pacific North-West of the United States there are extensive 
areas called logged-off '' lands upon wEich forest trees have been felled 
and which are iiuw covered with stumps varying from 3 to 6 ft. in dia- 
meter, intermingled with a successive giowd:h of trees and underwood. 

With proper clearing these logged-off lands are very valuable for agri- 
cultura! purposes. Many methods have been employed for freeing the lands, 
from stamps, such as grubbing, burning, blasting and pulling. 

The cost per acre of clearing lends varies considerably with the 
character of the subsoil, condition of land, etc., but as an average the fol- 


lowing may, be taken : 

Average cost 

Method per acre 

Powder and korse puller S no 

Donkey engine. 90 

Powder and grubbing 80 

Powder and burning . 70 


A complete land-clearing plant has recently been devised, overcoming 
some of the disadvantages of the various methods noted and combining 
most of their advantages It is known as the 'Blake land-clearing' machine 
and consists of a five-fire Pluto stump burner, a saw, a. power grubber and 
'/two stump pullers, the ■ whole being operated by, a gasoline engine. 

The stump burner is operated by a blower on the machine ; a line of 
pipe connects the blower to a sheet-iron hood, which is made in' four 
, sections and is 'set over the stump to be destroyed. The use of the burner 
" is simple : a hole is bored down through the centre of the stump and a 
^ small explosive cartridge, is employed' to split it' apart. Tins splitting, while 
not essential, 'facilitates the fire started at the; top of the stump to gain 
rapid 'headway. The' hood is then placed over the stump and banked';" 

' 'lipwith' a little earth 'at the bottom' and forms a closed but not air-tight 
chamber. The fire is started and the, pipe connection from the 'blower' ^ 
is made, after which a constant downblast is turned on the flame,.; SttuppS'^"',, 
are 'consumed in this, 'manner in from 2 'to '4 hours or 'more according to ■ 
',ske.' ^Upon removal of the, hood the fire, is covered with^eaitE'/nilowing,, 
'■''the mots,, to charpit to, the, ends. ■,,,,; , 


AGRICTOTIEIRAL 

MACHINERY 

AND 

IMPLEMENTS 




1344 


AGRXCXJLTtmAI^ MACHIHBJKV AND IMFI^EMENTS 


Official tests of the burner have been made. During one of them an 
old water-soaked stump 2C feet in circumference at the base, 13 ft. at 
the top and 4 ft. high was consumed in 6 hours; the. total cost was $ 1.15, 
divided into 75 cents for gasoline and 40 for explosives. 

The method of operating the whole outfit is to set it in a coiner of the 
land to be cleared : five stumps on the immediate vicinity are split, fired and 
placed under the blower blasts. Meanwhile second-growth trees are pulled 
out and sawed into cordwood, the roots and snags burned and the undei" 
growth and small roots are removed with the power grubber. Subsequently 
the machine is removed to another position and these operations are 
repeated. By this method a strip of 30 to 100 ft. wide is left ready for plow- 
ing and seeding while the outfit is engaged clearing other sections, the whole 
work being done rapidly at a reduced cost and without waste of the 
valuable vegetable mold. 

93S ~ The Garrett-Crawley Agrimotor* - The implement and Machinery Review^ Voi. 40, 

Ho. 471 , P- 375- IfOndon, July i, 1914. 

At the Sufiolk Agricultural Association's show, held at Bury ,St. Ed- 
munds on June 4 and 5, a new tilling machine, the Garrett-Crawley Agri- 
motor, W'as shown at work. As can be seen from the acccunpanying figure 



Garrett-Crawley Agrimotor. 


it is seif-coiitained.and controlled by one man from a seat in the rear.rTjbe;; 
petrol-driven engine which is situated in. front nicely balances Ihe'pioughv 
shares, at the back, so that at the e,nd of the furrow the operator, maydeave; 
^Ms seat and 'turn, The, machine' round,' in its own length on either of T'hc-, 
'' travelling wheels 'With the' utmost ease. 
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The levers for regulating all the movements of the apparatus are 
v^ithin reach of the operator, one being provided for lifting and lower- 
ing the plough and others for declutching either of the wheels, for going 
forward, stopping or backing, besides a handle for steering. The engine 
is of 25 H P ; it runs at i 000 revolutions jyQx minute and can turn over 
I acres per hour to a depth of 5 inches. 

When ploughing, one of the road-wheels is raised by means of a hand 
wheel and worm as high as the depth of ploughing required, while for 
travelling along a road the plough can be raised by the adjustment of a 
castor wheel below the driver’s seat. 

Although primarily a plough, any other farm implement may be 
attached to and worked by the agrimotor. 

939 - The Welsh ** Bracken Cutter* — The implement and MacMmfy Review^ Vol. 40. 

No. 471 > p. 390- Eondon, July i, 1914. 


One of the newest implements for the control of bracken is Welsh’s 
bracken cutter. As will be seen from ' the accompanying figure it consists 
of a V-shaped frame carrying 15 runners turned up in front, shod with 



Thfe a welsh 


Steel and fixed ' thgetfier at,, the rear hy a’ specially tempered steel plate* 
The curve given to The' ■ front of each runneti.'tdgether ' mth itS" in dividual 
flexibility, makes',; easy- the' jumping”, oi any obstruction; the cutting 
blades and 'guide-; plates 'dre so'-fixed that.- every, bracken , stalk which finds, 
its way, between the^ runn,ers„is, sliced'' down. The fraihe,- too, flexible 
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to enable the macHnp to keep in close contact witli the ground. The impk- ' 
inent weighs 1 cwt., is 6 ft. wide and is easily drawn by a horse or pony. 

Three or four cuttings may be required the first season and two or 
three in each of the next three years. 

940 - The Altlculated Yoke® — Makrin, G., in journal d' Agriculture Pratique^ Year 78^ 

VoL No. 23, pp. 719-723. Paris, June 4, 1914. 

M. A. Guerin eauk yoke, exhibited at the last Paris Agricultural Show, 
presents the advantage of maintaining the usual way of fixing the double 
yoke to the poles of vehicles or to draught chains and at the same time 
allowing a great freedom of movement to the head of each animal. 

The yoke consists of two head-pieces, A, B (see figs, i and 2), of the 
single-yoke type jointed to the cross-piece C which carries the draught 
gear T for the pole or chain. 

The head-piece is placed on the neck of the bullock and is attached 
to the horns with the usual thongs. 

In the middle and on the top of each head-piece is fixed a plate, a 
(see section, fig. 3), the top of which bears a pin, h, on a turning joint 
allowing the pin sufficient play to describe an inverted cone ; the 
upper part of j is a screw carrjdiig the nut e, which causes the counter- 
plate c to press moderately against the plate a, allowing a certain amount 
of play. The plate c is strongly fixed by the bolts d to the cross-piece C. 
When the nut e is in a suitable position, it is fixed there by a hinged piece, 
k» fitting on the square extremity of the pin b. 

It will be seen in figs, i and 2 that the upper surface of the plate a 
is flat, while the under face of plate c is a segment of a sphere, thus allow- 
ing the pin 6 to move on its turning joint. Fig. 2 shows that plate a bears 
two projections, and that the corresponding gaps, m, m, in plate c of 
the cross-piece C are somewhat larger than the projections, so as to allow 
them play-room and to permit the cross-piece C to assume an oblique po- 
sition in the horizontal plane. The result is that the heads of the oxen 
enjoy a relative freedom of motion both in the vertical and horizontal 
directions and independently of each other. 

The draught gear, T, can be shifted along the cross piece, C, so that 
when animals of different strength are harnessed together the weaker one 
can be given some relief by the longer lever-arm. ' 

This yoke costs about'. 31s. It weighs only about 33 lbs., or about 
II lbs. more than the usual yoke. 

V43: Heflew of Patents® 

Tillage machines and Implements, 

Austria ' 66 laa. Weeding machine. 

66 134. Coulter-holder for ditching ploitghs. 

66253* Device ior regulating, the depth of work of gang ploughs. 

: , , 66 263, Apparatus for plotighing-in all kinds of manures by ploughing 

machines. 

' Belgium ' 264 '848. ^ Device for fixing the extensible axle in the fore-carriage of ploughs. : 

.364S50. System of dxiiig the adjustable point of ploughshares. ■ 

*65 037 * ,,, 




Hg. 

OutmiAV^a, — ^ Articulatea Yoke, 
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Canada i53 923- Plougli coulter. 

Germany 203 626. Tilling implenient with harrow teeth and hoes. 

273 777, jMotor tilling machine with spades turning sideways also. 

273 907. Turii-wrest plough with revolving beam. 

274 139. Turn-wrest plough. 

274 141. Driving wheel for motors, especially for ploughing. 

274 435. Plough wdth jointer. 

274436. Plough for motor traction. 

Hungary 63 459. Balance plough. 

63 509. Plough with revolving screw in front of shaie. 

63 521. Implement for hoeing and rolling between rows of beets. 

63 601. Tum-wrest plough. 

63 656. Ploeing and banking machine. 

64 631. Rotary digger. 

63 686. Motor plough, 

63 719, Horse- hoe. 

63 777. Electric auxiliary apparatus for two-engine plough. ng. 

64 114. Cultivator hoes. 

64214. Gang plough. 

64 243. Hoes for rotary diggers. 

64 307. Pork-like supports for mouldboards. 

64 346. Apparatus for machine ploughing. 

64 414. 1 

and -. Improvements in motor ploughs. 

, 64 436. ) 

64 430. Motor windlass for ploughs. 

64 506. Harrow. 

Italy 140 763. Improvement in tractor ploughs. 

134 426. Tillage machine. 

140 516. Impiovement in the driving oi windlasses in macliine ploughing. 

140 369, Rotary digger, 

153 755- Puiifici’s new system of haulage lor ploughs. 

14 1 1.43. System ot lubricating ploughshares with water, or water mixed 

W'itli other substances, by means of the hollow bolts wditch 
fix the share and mouldboard to the body of the plough. 
141 594. Improvement in disk harrows. 

136 513. Innovations in ploughs. 

140406. Tractor for ploughs with steering wheel or 'system of steering 
wheds situated in front of driving wheel. 

United Kingdom i 816. Motor ploughs. ■ 

2 400. Motor plough hauling itself along a rope anchored at' both ends. 

3 455- Weeding and cultivating inadiines. 

3 45 8. Band rollers. 

■ 3 573. Cultivating machine for digging or pulverizing land. 

3 651. Band-cultivating machine. 

3 966, Ploughs, 

4 496. Rotary tool for cultivators, etc. 

5 254* Spade, shovel and fork handles. 

^ TTttited States 1 097 '908. Pulverizing and smoothing iiarrow. 

I 099 080. Potato hiller and weeder. 
t 099 877* . Adjustable subsoUer attachment. 

I 099 304. Cultivator shovel. 
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I 099 897. Plougltsliare. 

I 100 395. Pulverizing implement for the treatment of fallow and other laud. 
I 100 620. Beep tilling attachment. 

I 100 938. Sulky plough. 

I 100 98S. Five-horse cultivator equalizer. 

I 1 01 34 S. Gang plough. 

1 1 01 158. Plough coupling. 

1 100 920. Subsoil plough. 

I loi 777- Hitch for gang ploughs. 

M an lire d istribntors. 

Canada 153 402. IManure spreader. 

r 53 453- Fertilizer distributor, 

France 468 069. New manure spreader for vineyards, 

Italy X41 770. New manure spreader for vineyards. 

United States i 09S 502- Manure loader. 

I 099 845. Manure spreader. 

Drills and seming, machines, 

Austria 66 J38. Feed wheel for potato planters, 

66 140. Feeding gear for potato planters. 

66 245. Potato planter. 

66 254. Drill with force feed and hopper with moveable back. 

Canada 153 399. Double disc attachment for drills. 

Denmark 18 970. Sowing machine for beets, cabbage and beans. 

Germany 274 232. Apparatus for sowing grass seeds. 

Hungary 63 504. Drill. 

63 661. Attachment for wheels to prepare holes for planting potatoes, 

64 226. Device for drill hoppers. 

64 474. Potato planter. 

Italy 140 732. Disk distributor for sowing machines. 

140 609. Knapsack sowing machine. 

140 639. Beet sowing machine and manure spreader combined. 

125 1 1 7. Hand sowing machine with distributing dtsfc driven by a cord. 
United Kingdom 2 869. Agricultural drills. 

5 765. Seed drill. 

United States 1097611, Band marker for planters. 

I 09S 416. Sowing machine. 

Reapers, mowers, etc, 

Canada 153 448. Binder tractor. 

153 451. 

and \ Binder mechanism. 

153 506. ) 

153 508. Bundle carrier. 

153 509. Jyoader for binders. 

153 523. Harvester mechanism. 

153936* cutting mechanism. 

153' 976. 'Shocker. 

153 999* ^iiarpener for lawii mower. 

154006^ Shocking machine. ■ 

469 569. Universal fore-c^iage for han^esting machines. ' ;.v , / 


'Ftmice 
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Germany 

Htmgary 


Italy 


273 728. Tedder with adjustable tine bars. 

63 723. Improvements in two-axle motor mowers. 

63 788. Mower, 

023. Mower with circular knife. 

64 062. Steering gear for mowing and reaping machines. 

64 2S9. Implement for t3dng sheaves. 

13S 157- Complete mower cutter-bar with two cutting sections moved in 
alternate directions and light divider. 

140 560. Rotatory mower. 

139 8S1. Shaipener for blades of mowers. 

131 477« Side delivery rake. 


1 41 768. Process and api^aratus for hardening scythes by compression and 
curving them. 

141 7S5. Counting apparatus for binders. 

Switzerland 65 8 65. Canvas for binder. 

66 053. Swath rake. 

United Kingdom i 574. Lawn mowers. 

1 751. Plarvesting fiax. 

4 108. Mowing machine swath board. 

4 8 20. Mowing machine. 

5 S92. 


United States 


Pel glum 
Denmark 


5 993- > Side-delivery rakes. 

6 251, J 

I 097 S21. Mowing machine divider rod attachment. 

I 097 693. Com harvesting machine. 

I 099 495. Flax and grass seed harvester attachment for mowing machines. 
1 099 407. Harvester. 

I 099 591. Com topper. 

I loi 393. Sugarcane harvester. 

I loi 75S. Mowing machine. 

I loi 607. Com gathering and husking machine. 

Machines for Ufdng root crops. 

265 299. Potato lifter. 
iS 875. Beet-topping machine. 


Germany 


Hungary 
United Kingdom 


274 307- Potato lifter with side wheel, one share for cutting the vines, 
one for lifting the potatoes into a drum-shaped sieve running 
on the ground. 

63 992. Beet topper. 

I 072. Potato harvester. 


4 334. \ 

and t Potato diggers. 

5 178. ) 

United States 1 097 990. Potato digger. 

I 099 414* Beet topper and harvester. 

I 099 643. Beet harvester. 

I loi 584. Topping device for sugar-beets. 


Threshing and winnowing machines, etc. 

Austria 66 121. Cereal husking machines. 

/ 264 857. \ 

Belgitim I and \ Threshing machines. 

( 565 X 95 - ) , 
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Canada 153 79^. Threplier. 

France 468 340. Improx^ements in the mechanical feeders for thresMng macliines. 

Germany 274 233. Step-shaped caving riddle for threshers. 

63 569. Improvement in threshers, 

63 637. Winnowing and grading machine. 

64 612. Regulator for winnowers. 

64 055. Sack stand for threshers. 

Italy 140 886. Automatic feeder for threshers. 

Switzerland 65 886. Sheaf opener. 

66 314. Apparatus for cleaning, sorting and airing grain. 

United Kingdom 3 663. Threshing machine. 

5 958. Dust-removing apparatus for threshing and other agricultural 
machines* 

United States i 09S 560. Grain thresher. 

I 09S 803. Grain separator. 

I 099 339. Com sheller. 

I 100 150. Threshing machine. 

Oiher a?,ncultural machmes. 

Austria 65 90v8. Ribbon-shaped earmarks for animals and pincers for same. 

66 124. Apparatus for taking electricity from a line for electrically- 
driven agricultural machmes. 

66 244, hlotor lorry with windlass. 

66 249. Iron wheel for agricultural machines. 

66 258. Apparatus for hammering scythes. 

66 142. Drive for butter-making machine. 

66 144, Injector. 

66 252, Apparatus for destroying insects. 

66 259. Groat mill. 

Canada 153 403 * Tractor. 

153 416. Tractor track. 

153 433* Straw spreader. 

•253 4^55. Hay stacker. 

153 471. Egg turner. 

153 485* Stump puller. 

153 525- Hay loader. 

153 555- Milking machine. 

153 612. Grain steeping machine. 

153 686, Churn. 

153 800. Butter-making machine. 

153 826, Fruit evaporator. 

153 845* Milking apparatus. 

X53 863. Fruit-packing implements. 

153 916. Bonder for hay. 

Benmark 18 967. Teat cup, 

18 995. Bruising mill. 

19 002. Mill. 

19 029. Automatic crib. 

Gemiany 273 569. ,Aps>3xatus for electric automotor, agricultural machines. : 

273 729- Apparatus for cleaning and .removing rust from chopped fod'd^. , 

273 730. Device ior feing ladders to trees. 

274 140. Thriee-wheeled tractor .with' driving fore-whe^ Tor 'S^icultural 

madhinesi" ' 
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Hmgary 


Italy 


Switzeriaiid 


tXnited Kingdom 


AOKICWroRAI, MACHXNEEY ANX> IMPI^EMENtS 

274 182. Fodder truck with inclined bottom and side apertures regulated 

by sliding panels. 

274 183. Automatic feeding device for live stock. 

274 184. Automatic trapdoor for poultry bouses. 

63 510. Apparatus for tying bundles of straw, sticks, etc. 

63 786. Potato peeler. 

63 805. Apparatus for xmloading carts. 

64 385. Cliaff-cutter with fan., 

64361. Cabbage and beet sheer. 

140 419. Improvement in plimger pumps for sprayers. 

140 913. Machine for cutting the roots of hemp. 

1 41 154, Universal grape crusher and must separator. 

140 894. Process and apparatus for extracting oils by pressure. 

140 460. Mechanical lifting apparatus for straw elevators. 

1 41 707, Yoke. 

140 175. Automatic jet for water or other liquids. 

141 937. New sulphurer w.th moveable hormmtal cylindrical sieve- 

65 S67. Moveable hothouse. 

65 908. Mechanism for dried milk works. 

65 921. Apparatus for flaying animals. 

66 054, Automatic loading of hay-carts. 

66 058. Device in concrete mangers for the watering of cattle. 

66117. Apparatus for emptying vacuum milking machines. 

66250. Box for conveyance of cattle. 

66 251. Device for preventing horses from shying. 

66 312. Apparatus for sterilising milk and other liquids that are easily 
decomposed by heat. 

66 313, Apparatus for producing a uniform degree of moisture in cereals. 
9S7. Trap nests for poultry. 

X 015. Portable feeding device for draught animals. 

I 504. Deiinting cotton seed. 

I 668. Cow milkers. 

1 672. Fastenings for butter chums. 

2 028. Apparatus for sterilizing soil. 

2 069. Appliance for cutting up maize stalks. 

2 353. Moulding device for making hay ricks, com stacks, etc. 

2 766, Apparatus for preparing peat. 

2 927. Centrifugal separators. 

3 238. Apparatus for preparing cultures of lactic bacteria. 

3 ^ 93 - \ 

and I Cutters for tapping rubber trees. 

335a) 

3 248. Hop-picking machine. 

3 262. Potato grader. 

3 333- ' Kneading machine. 

3 364. Cow milkers. 

3 534. Butter blender. 

3 6x0*. Cotton gin. 

3 '830^ Milk chum lids. 

4 202. Cotton-picking machine. 

4 ,400, Brushes for killing insects- 
5686. Machine for decorticating nuts. 
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5 687. Mill for cracking nuts. 

5 900, Frait-picking appliance. 

6037, Bale tying-tongs. 

6 180. Cow milkers. 

6 183. Bgg-testlng devices. 

6 314. Sugarcane mills. 

United States i 097 887. Grain and seed cleaner. 

I og 7 853. Horse hay fork. 

I 098 221. Implement for transplanting and replanting small plants. 

I 097 723. Steering device for traction engines. 

I 098 602. Baling press alarm. 

I 098 553. \ 

and N Hay stackers. 

I 099 Z90. j 

I 099 088. Tongue truck. 

I 099 319. Wire fence stretcher. 

I 099 31 1. Hay loader. 

I 099 538. Traction engine. 

I 099 778, Bean separating machine, 

1 099 201, Handhold for implements. 

1 100 123. Draught equalizer. 

1 100 592. Baling press. 

1 100 370. Adjustable wagon tongue. 

1 100 350. Apparatus for raising and lowering vehicle bodies. 

1 100 908. Cotton picking machine. 

1 109 968. Grain shock scoop. 

1 100 950. Fodder cutter discharge-pipe. 

I 200 970. Windmill oiler. 

I xoi 170. Hay carrier. 

I loi 543. Windmill, 

T loi 856. Seed com testa. 

942 Pig Stye witii DeBce for Proteetiig StieMng Pigs and Keeping tMm Warn. — 

Deutsche LandwifisckapUche Presse, Year XDI, No. 25, p. 315. Berlin, March 28, 1914. 

Pig breeders often suffer losses through the sucking pigs being crush- 
ed under their mothers. As a means of preventing such accidents a special 
compartment is sometimes set apart for the sucking pigs ; recently Herr 
Ludemann has taken out a patent (No. 271 340} in Germany for warming 
this compartment and thus inducing the' young pigs to stay there per- 
manently. 

The accompanying figs., i and 2, show the new stye in plan and 
section. It is about 6 ft. 6 in. x 10 ft. and provided as usual with a 
feeding-trough at one end. At the other end a pit about 10 inches deep 
and 20 wide, runs all along the side of the stye-; it is .covered by a double 
nheet-iron cover, ^'with an air-space between the two sheets, laid flush ,with' 
the floor. This box cover can be heated either by a few petroleum lanip$ 
placed under it or by steam or electricity ; 6^ and 5 ^ (fig- s) are openings 
for the admission of air and for the escape of the products of combustion. 
At about 14 inches above the warm surface a plank, /, is, fixed horizontally , 
, to the wall Besides this a mil of woo,d' about 6 in. square is laid on the 
floox'and fixed at 20, to 28, inches froni'the pit. and parallel to it. 


BUMinn,,.;,:';;' 
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he sucking pigs, as experience lias proved, seek the warmest place 
stye, that is the sheet-iron cover (on which soft straw" is laid), while 


g. I. — stye for brood sow. — Plan 


Fig. 3. — Stye for brood sow. — I^ongitudinai section. 

the mother is kept c ff it by the plank, and lies down with her back again.st 
the rail g to suckle her offspring, w^hich are thus absolutely safe from the 
danger of being crushed. 


RURAI, ECONOMICS. 

943 - Bock-keepiEg Statistics on the FroStableness of Bee'-foeeplng in Switizerlani 

in 1912-13 (i). ! — Report of the Swiss Peasants* Secretariat, in SchwdzBrische Bie- 
mn-Zdiungi No, 8. Aaraii, August '1914. 

This Report contains the results obtained by 28 bee-keepers entered 
on the books of the, control section of the Association of Swiss Bee-keepers 

(1) For the resislts^ of the' 1913 enqtdry '' indtided in , the preceding Report ' of the 
Swiss Feasants* Secretariat, see No. 170,, B, Feb. 1914. [Ed,), ' ' 
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for the year 1912, ar-.d by 25 entered for 1913. These have kept regular 
accounts of their apiaries according to the uniform method adopted by the 
above section, and have placed them at the disposal of the Association, which 
in its turn handed them over to the Swiss Peasants' Secretariat to check 
'and work up statistically. 

In order to illustrate the method that has been followed The Table on 
pp. 1356-1357 gives the principal figures of these statistics. 

The economic results of these 25 bee-farms cannot be generalized ; 
nevertheless they confirm the well-known fact that both 1912 and 1913 
were bad bee years in Switzerland. From the experience gained by the 
Swiss Peasants' Secretariat in the matter of statistics of farm book-keeping, 
it appears that the accounts of 100 bee farms would be sufficient to draw 
.conclusions for the whole country. 

Carefully made statistics of the accounts of bee-keepers in Switzerland 
are useful not only to each bee-keeper who keeps regular accounts, but also 
to the collectivity of bee-keepers. Consequently the Association of Swiss 
Bee-keepers solicits the co(.peration of a greater number of contributors 
to this statistical enquiry, with the object of being enabled to draw general 
conclusions ; for this purpose it supplies at a moderate price the forms for 
bee-keeping accounts 


AGRICUTTUPAT INDUSTRIES. 

9^4 ~ Wine Making without Befrigeratlon in Warm Countries. — Oauvry, e., in 
Bulletin de la Direction GenevaU de VAgricuUurCj Year 18, No. 78, pp. 389-409, Tu- 
nis, June 1914. ' 

Refrigeration is generally considered as the final solution of the diffi- 
citlties of making wine properly in warm countries. Even if not properly 
applied it produces finer wines, richer in bouquet. But refrigeration, 
either curative or preventive, requires expensive and extensive plant 
when, the amount of vintage to be converted into wine daily becomes consi- 
derable, and though, notwithstanding its high cost, it is still the best means 
of ensuring a perfect mnification even during' the most Violent sirocco, it 
is frequently difficult or impossible to use on account of the insufficient 
quantity and sometimes total lack of water at vintage time. 

It thus became necessary to discover palliatives in order to obtain 
sound products with good keeping 'qualities' in, spite of the unfavourable 
' conditions obtaining during the time of wine making. In Algeria this has 
been attained by the systematic use of sul-phurous anhydride in heavy 
doses, either at the moment the \dntage is placed in the vats or during' the 
course of fermentation. But in Tunis the conditions of fermentation', are' 
still more unfavourable than in Algeria, so that the writer considers it -no-'' 
cessary to know exactly how 'Sulphuroms anhydride behaves towards 'the^ 
component parts of must, and what are its chemicai and biologioal'e,ffects, 

; ill order to get the maximum benefit 'from'itsjudiciortS'tise.' , 
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The fermerst of wine presents, according to climate and locality, va- 
rieties or strains which impart to the product obtained a special bouquet, 
but this differentiation is caused also by a natural selection produced by 
adaptation to environmeiit, to the conditions of wine-making and to the must^ 
the composition of which is not invariable and the elements of which aie 
modified by outside factors. 

In warm countries, where the grapes attain full maturity, they are 
covered by very vigorous and active ferments: these are a] ready adapted 
to the manner of fermentation of the country and it is' they that 
have to be selected in order to obtain the best results when only wines of 
current consumption are considered. Commercial selected ferments yield 
ill Tunis too uncertain results to allow of their employment except as a means 
of increasing the regularity of feiinentation. Sulphurous anhydride, even 
in moderate doses, ensures a sufficient purification. But the ferment 
of Biaiiiiitic feimentatioii and that which causes the turning of wine resist, 
and they are all the more dangerous inasmuch as their development is 
favoured by Mgh temperatures. Their evolution may be stopped by in- 
creasing the acidity ot the medium. Without this circumstance their 
presence wmiild be permanent in Tunisian wines, the musts of which are al-' 
ways too rich in sugars, with a relatively too luw acid content. One' must 
not hesitate to acidify by means of tartaric and citric acid; but while citric 
acid presents, lemaxkable advantages its use is much restricted by preseirt:; 
legislation. With the assistance of acidification the treatment of musts 
with sulphurous anhydride ensures from the very beginning a practically 
sufficient bacterial purification to allow fermentation to set in and to de- 
velop in the best conditions. 

This is the moment in which, in warm countries, the enlightened prac- 
tical ‘witie maker must interfere to dominate the evolution of the ferments 
and moderate their activity, as under such conditions the}? always have 
a tendeiic}^ to act too rapichy. The rise in temperature \Thich is so inju- 
rious to them is due chiefl}^ to this excess of activit}^ Ferments, though 
aerobic, continue to proliferate even when they are deprived of oxygen; 
fuii:her, tlieir activity continues by the emission of a special diastase;' 
zymase, which has the property of instantly transforming grape sugar 
into alcohol and carbon dioxide, and which does not appear except under 
anaerobic conditions. The use of large amounts of sulphurous acid is 
based on these facts, as it obliges the ferment to live from the beginning an 
anaerobic life in a de-ox3?geiiized medium. On the other band it is natural 
that in order to start fermentation in musts treated with sulphurous acid, 
a ferment in full activity, whose cells have lived in contact with air so as. 
to ensure the maximum of diastatie activity, is necessary. For this purpose" 
an abundant ' ferment is prepared and the must is leavened with it. THS' 
is but a slight complication in the usual methods of wiiie-maMng, ■ 

' The especially prepared ferment seems to be very advantageous, as 
it is particularly suitable for multiplying and w-orkitig in a ' sulphurized 
liquid; it is used in priming, being placed in the bottom of a vat before, 
filling. ' The thorough mixiiig is then performed by a pump. , In order to 
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have a regular action of the ferment in the whole mass, the grapes are 
freed from the stiigs in the case of red wine* This gives finer ■wines and 
allows an economy in the capacity of vats, casks, presses, etc., as well as 
in the labour required for the various nxanipiilatioiis. 

•In order thus to keep fermentation under the best conditions the above 
considerations must be borne in mind. In Algeria the modus openmdd 
followed by the rnajcrity of vine growlers varies more or less in details, but 
is ever5r^vhere based on the suppression of refrigeration and on the sys- 
tematic use of sulphurous acid. For some years past the use of sulphur- 
ous acid has been quite scientifically applied the perfecting o. Barbet's 
system of wine-making By this process an absolutely sterile must can 
be obtained and set to ferment with selected ferments. 

Vinification msy be retarded at will ; in warm countries it may be 
deferred to the winter months, and this is not the least interesting aspect 
cf the process for Tunis. The possibility of blending musts of different 
kinds also arises, allowing of the preparation of a single juice of uniform 
composition for the year. 

With the cbj ect of obtaining a prolonged state cf inactivity in the must, 
enormous doses of sulphur dioxide have to be employed, and in .these con- 
ditions even a very active aeration cannot eliminate enough of it to allow 
fermentation to be set up. Barbbt has also solved this difficulty by causing 
the must to fall through a column of plates in which it is traversed by an 
ascending column of air. But this method has not received the favour it 
deserves on account of the price of the apparatus. Depaty*s desulpliurizer, 
which is based on the principle of aeration by warm air, being cheaper is 
preferred. Good quality products are thus obtained, but their cost price 
is still high. 

At present experiments are being carried out at the Tunis FaboTator}^ 
which promise a much simpler solution of the problem, namel3r of causing 
a partial desulphurization of the must, sufficient to allow a regular 
fermentation by means of ferments accustomed to sulphurous acidi 

945 - Befrigeration In Wine MaMng.— E abarde, j., and debbavie, j., m vindustm 
fngorifiqiiif Year 12, No. 135, pp. 179-191. Paris, June 1914, 

, , ' In a report on the w^ork carried out by the Oenological Commission for 
the ''South West' of the “ Association Fran^aise du Froid the results of 
experiments made, according to a programme of research, on the effect of 
cold on 'wines are given. 

The subjects to be studied were : i) The treatment of wines by short 
and rapid refrigeration according to the process usually adopted by the 
Compagiiie g&erale aerohydraulique 2) Slow and prolonged ' refrigeration 
hx' cold chambers at different temperatures: about C. and — (32^ F.' 
and 26.6'""^ F.). ^ The'' following wines were' experimented' upon: red wims, 
Geiiissac, Chdteau No'doz, 'Anglade du Blayais, Bas Medoc; white wines ^ 
Ta BrMe, Tes Salles de'Castillon. 

. The above Company's plant for 'rapid refrigeration consists esse'ntiaUy 
of two parts : i) a 'refrigerating system'; 2), some coolqd vats," On-'l^ving 
the refrigerator the wine is sent into .vats, of the capacity of .I'leo'/g^Jons, in 



1360 


WiNK-3L^\KmG 


which it tisttally remains a week ; it is then racked and sent to a filter where 
it is clarified at a teiuperattire which is still fairly low. 

In order to estimate the effect of these treatments, the wines were 
tasted and submitted to chemical analysis. 

Considering only the concordant results of the second and third tasting, 
undertaken at a time when the wines had in all likelihood assumed their 
state of equilibrium, refrigeration applied according to the various methods 
to red Gironde wines proved favourable three times out of four. Among 
white wines, in the ha BrMe wine the improvement was more marked 
at the second tasting than at the first ; the Castillon wine was improved by 
the complete treatment by rapid refrigeration, while refrigeration alone 
did not yield the same results. 

The anal3d:ical data obtained from the wines experimented upon are 
collected in tables and they show that rapid cooling determines in general 
a slight thinning of red wines. Rapid cooling and filtering acts particularly 
on the flavour of the wines, improving it. Prolonged refrigeration in cold 
chambers has in general a more prononced effect than the former treat- 
ment. On tasting wines subjected to it they are generall3r classed first of 
all. 

The differences observed in tasting were always very slight, and were 
considered by the tasters, who classified the wines with the greatest care, 
as in general only shades. 

The object aimed at by the Commission was to know if the use of arti- 
ficial cold on wines could have the same effect as natural cooling. In some 
localities this , cooling may extend over a fairly long period and with 
sufficient intensity, without however attaining the freezing of the wine, 
and according to current and very old observations the result is always 
favourable to the actual and future quality of the wune. 

The experiments of the Bordeaux Commission, though limited to a small 
' mumber of wines, prove that by artificial cooling the principal advantages 
attributed to natural cooling may be obtained. 

The number of white and red wines studied is, no doubt, insufficient 
to allows of much generalization of results, and if the Commission limited it- 
self to this number, it W'-as because the programme of the experiments con- 
templated the study of multiple conditions of the application of arti- 
ficial cold. It has been recognized for the moment that rapid refiigeiatioii 
has not given veij marked results ; on the other liand observations have 
been clearer as to the prolonged stay of the wine in cold chambers. In 
the future, , investigations must be made with the object of obtaining the 
maximum effect of low temperature in the shortest time. There is thus a 
whole series of new experiments to be made and the Commission hop^es to 
be able to continue its researches. 

94^ -- A lew Method 0! Making Wine and of Utilizing' the Pomaee, — mon,xi, b., 

in Giornale Vmiado Italiano, Year 40,' 'No, 33, pp. 769-77^. Casale Monferrato, 

August x6, 1914. , ' ' 

In view of the fact that within certain limits wine is all the richer in 
alcohol and perfume the slower the process' of fermentation has been,^ and 
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recalling that some years ago he had prepared a partially fermented and 
intense!}' coloured must enocyamne krios ”) to be added to light wines 
with the object of increasing their alcohol content and colour, Sig. Monti 
observes that by retarding the commencement of feiineiitation , time is 
given to the miist to dissolve the colouring matter, the acids, the albumi- 
noids and the other substances contained in the pulp adhering to the pips. 

TMs observation, together with the consideration that the only means 
of obtaining a harmless sterilisation is moderate heat, and that in must 
the disadvantageous separation of albuminoid and phosphatic matter 
does not take place under 60° C. {i4o«> F.) . suggested to the writer a new 
method of wine making which the director of the Giornale vinicolo (E. Ot- 
tavi) considers a real and important discovery. 

The writer proposes to exhaust the fresh pomace systematically by 
diluted must heated to 55-60^ C. (i3i-i40<^ F.), thus ensuring the complete 
separation of the sugar, colouring matter, acids and other useful substances 
contained in it. The result of the operation is a liquid possessing a dehsity 
equal, or only slightly inferior, to that of the must obtained by the first 
pressure, and of an intense colour. On cooling, all the argol contained in 
the pomace separates completely and on concentrating the liquid by conti- 
nuous freezing, or in vacuo in an apparatus heated by warm Water, a juice 
is obtained containing from 60 to 75 per cent, of sugar. It is so intensely 
coloured as to require from 10 to 30 volumes of water, according to the 
quality of the grapes used, to bring it down to the intensity of colour of 
common wine. This product, which the writer calls Estratto integrale 
d^ttva (whole grape extract) keeps absolutely unchanged for years. It 
may thus be prepared in large quantities in years of plenty and used to 
improve the wines prodnced in years of bad ox insufficient vintage. 

This extract may be prepared from common black grapes or from 
fine or white varieties, of which it retains the perfume; it is very tisefuJ. for 
improving wines poor in tannin or solids. The addition of this extract to the 
must increases the quantity of wine by 10 or 15 per cent., and to a slight 
extent its alcoholicity, besides imparting to it a more delicate flavour and 
perfume. The preparation of this extract allows a fxiller utilization of the 
,, pomace. 

DetenmnatioB of the Tartaric Acid in Wines hf Fhfsico-Chemiea! ¥olii- 
, , ineMc Analysis, — Duboux, Makceb, in Annales de Chimie Anaiytiqm^ Year 19, 

' ^ 3y PP* S9'-97. Paris, March I5> 1914 . ' ' 

/ 'The 'processes for determining the total tartaric acid in wines under 
the form of potassium' bitartrate present the following great drawback: 
.the deposition of the crystalline precipitate /requires from one to three' 
> days and the results are not independent of the method followed. The writer 
'';has thus endeavoured to effect this determination by the method of elec-, 
■'trie conductivity' or physico-chemical volumetric' analysis, which' allows/ 
'/ the rapid' and precise' determination of the following elements of .'Wine/; 
ash, potash, lime, magnesia, sulphates, chlorides, phosphates, ammomaj' 
acidity, alkalinity, etc. The physico-chemical method presents in all cases 
a"'';Marked "advantage over' volumetric m gravimetric methods, and this has 
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indnced several chemists to adopt it in connection with the iistial analytical 
methods (i). 

The study of the determination of tartaric acid in wine by means of 
conductivity shows that this method is of interest to the chemist who al- 
ready analyses wines by physico-chemical volumetry. Knowing the avidity 
of a wine and its exact content in sulphates, he can by a simple titration which 
takes only 10 to 15 minutes, determine the total tartaric acid in the wine 
with , a precision equal if not superior to that obtained by the usual methods. 
These results are always rigorously exact in the case of wines of low acidity. 
They are somewhat less exact when the wines contain an abtiorinally high 
quantity of malic acid. If the wine under examination had been treated with 
citric acid this would would be counted as tartaric acid. It would then be 
advisable to determine the tartaric acid by the bitartrate method and 
the citric acid by difference. 

The writer describes the technique of the operations and the reagents 
employed for precipitation {nitrates of lead, silver, lanthanum and uranyl, 
barium chloride and acetate, caustic baryta). He gives two precipitation 
cun^es and the results of the determination of tartaric acid by physico-che- 
mical volumetric analysis in a white wine and in a red one. He then com- 
pares in a table the results obtained : i) by the German official method ; 
2) by the French official method ; 3) by the conductivity method. These 
figures show that : i) for wines containing not much acidity, the , three' 
methods yield results which agree well with' each other ; 2) with very acid 
wines the agreement is not so complete ; 3) the official French process 
yields too low values when the wine contains large quantities of sulphates, 

948 - latio between the Specific Gravity of Gow^s Milk and its Percentage Content 

of Fat ani Dry Matter. — FiEisCHMANN, W., m journal fur Landwirtsckafh Vol. 62, 

Fart 2, pp. 1 59-1 72. Berlin, 1914. 

The writer compares the Ix-st known formulae for calculating one of 
the three quantities (specific gravity, fat content and dry matter) from 
the other two and concludes that all the formulae, even the ' relatively 
most precise, are only approximative and can, only by chtmce in some cases 
yield results which agree with those obtained by analysis. 

Considering, however, the uncertainty of determining analytically the 
weight of the dry matter in milk, it is preferable to determine it by calcula- 
tion rather than by direct determination, provided formulae which give 
the nearest possible approximation be used, and the greatest care be taken 
in determining fat content and specific gravity. 

'The formula recommended is the following ? 


t 


4^ SxiX^ 

4 


+ 0.25 


in which t = dry matter 
f = fat content 

d = degrees of lacto-densimeter. 


{i| See article by Paxju Duroix and Mascel Duboux : Analysis of Wines by ,a 
Fhjrslco-chemica! Volumetric Mjethod. ” — B. Dec. 1912, pp. 2562-2569. '' [Ed.]. 
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The results obtained by this formula agree very nearly with those 
yielded by Heisclimann’s well-known formula. 

949 -- Am Infestigatioi Into the Gomposltioii of Cleese made from Wlole Milk* — 

Brownlee, G., ^ in Departme-nt of Agrictilture and Technical Instruction for Ireland^ 
Journal, Vol. XIV, No. 3, pp. 499-5o6. Bublin, April 1914. 

Cheese, properly so-called, ought to be made from whole milk, and 
should contain as nearly as possible all the fat in the milk from wliich it 
was made. Hitherto it has not been easy to condemn cheeses made from 
skimmed or half-skimmed milk, as there is no standard defining what 
percentage of fat a whole-milk cheese should contain. To obtain compar- 
able figures suitable for the fixing of a mmimiim fat content, it is 
necessary to eliminate the factor water, which varies considerably, even 
sometimes in cheeses of the same type. 

In order to determine what would be a reasonable figure for this stan- 
dard, the Department of Agriculture and Technical Instruction for Ireland 
arranged for analyses of Caerphilly and Cheddar cheeses, representing semi- 
hard and hard cheeses respectively, to be carried out from October 1911 
to Jime 1913 by the Albert Agricultural College, Glasnevin, and the Royal 
College of Science, Dublin. In each case the test was made with : i) a sample 
of the whole milk before manufacture ; 2) a sample of the ** green '' cheese, 
and 3) a sample of the " cured cheese. 

The results showed that the percentage of fat in the dry matter never 
fell below 47. In the case of Cheddar cheeses the maximum and minimum 
were respectively 53.54 and 48.72 in the green, and 52.96 and 48.60 in the cured. 
In the case of Caerphilly cheeses the corresponding figures w’-ere respectively 
56.99 and 47.75 for the green and 57.15 and 47.11 for the cured cheese. The 
average percentage of fat in the dry matter of all the green cheeses is 51.49, 
and of the cured cheeses 51.19. The general average fox all samples (327) 
is 51.33. Thus 45 per cent, can be fixed as the limit below which the per- 
centage of fat in the dry matter of a genuine cheese should not fall. 

Incidentally, the collected results also show that i gallon of milk will yield; 

X.300 lb. of green Caerpbilly cheese. 

I.23Q lb. of cured Caerphilly cheese. 

1.056 lb. of green Cheddar cheese, 

1. 000 lb. of cured Cheddar cheese. 

950 - On the Cfiaraeteiristic Flavour of Roquefort Cheese. — Currie, j. n: (Chemist, 
Bairy Division, Bureau of Animal Industiy, 0 . S. Department of Agriculture) in 
Journal' of Agrimltural Research, Vol. II, No. i, pp. 1-14. Washington, April 1914. 

These researches were initiated to identify the substances which' 'im- 
part the characteristic Roquefort flavour and to account for their presence. 
After giving a resume' of the preceding work on' this subject, the writer ^ 
describes his experiments as follows : ' 

i) The experimental method adopted was that employed by^ 

2) Volaiih acids. — The soluble acids present were essentially /a '':mixttire 
'of the volatile fatty acids of ■ milk, viz. acetic, butyric, capriv^capiyHc^.caproie. 
The insoluble constituent contained chiefly capric acid. They :may:' be' pie-' 
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sent as free acid or in a feeble state of coBabiiiation without losing their cha- 
racteristic flavours. A ripe Roquefort cheese gives a distiliation number 
e. the tiiimber of cc. of deciiiormal alkaline solution necessary to neutralise 
100 cc. of the distillate) between 30 and 60, whilst, a slow-ripening cheese of 
poor flavour gives a distillation index less than 30, and a quick-maturing 
cheese of highly developed flavour will have an index above 60, in some 
extreme cases even exceeding 100. 

3) Relation between mlaiile acids and flavour , — The writer is of opinion 
that the cheese owes its piquant flavour to the accumulation of volatile acids 
(caproic, caprylic and capric) and their easily hydrolysable salts. These ge- 
nerally occur free, or in such feeble combination that their flavour is not 
masked. 

4) Origin of the volatile acids. — Since these acids comprise those fotmd 
in the fatty matter of milk, from launc to butyric, and in almost the same 
proportions, the writer believes these acids are derived from the hydrolysis 
of the fatty matter of the cheese. The small quantities of acetic and pos- 
sibly formic acid can be accounted for by the fermentation of carbohydrates 
in the early period of maturation or by^ the partial oxidation of higher acids 
or of glycerine during the ripening peric-d. 

5) CtiUtite experiments with PenicilUum Roqueforti. — Cultures were made 
in Czapek*s solution and by inoculation of sterilized coagalum. In the former 
case about two-thirds and in the latter about one-half of the fatty matter' 
was hydrolysed without an appreciable accumulation of soluble and volatile 
acids. In the natural cheese, however, these products accumulate, probably 
on account of the limited supply of oxygen preventing the complete oxida- 
tion of the butyric and caproic acids, or more probably because during 
maturation, especially in the interior' part of the cheese where ripening is 
more complete, soluble, enzymes such as lipase are present. 

6} Enzymes. — A lipase was extracted from the mycelium of Penicil- 
Hum Roqueforti. It was also shoum that the ripening process is promoted 
by an enzyme capable of hydrolysing simple esters as well as glycerides. ' 

The writer concludes that : ■ ' ^ 

I. During the ripening of Roquefort cheese a considerable quantity 
of fatty matter is hydrolysed. 

2. Penicillium Roqueforti produces a lipase soluble in m’ater, U'hich is 
responsible for the hydrol^^sis- 

3. The hydrolysis causes an accumulation of free or combined fatty 
acids. , • ' 

4. The piquant flavour of Roquefort cheese is due to caproic, ca- 
prylic and , capric acids and their easily hydrolysable salts. 

A bibliograpphy of 16 works is ax>pended. 
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DISEASES NOT DUE TO PARASITES 
AND OF UNEN'OWN ORIGIN. 


951 - Witlieilllg of tlie Panicle in Mice, — Pou, polo, in II Giomale di RisicoUura, 
Year IV, No. 14, pp. 206-209, 2 figs. Vercelli, July 30 1914. 

The phenomenon described as ‘‘ colatura consists in a special abortion 
of the flowers of the apical spikelets of the panicle, which become redxiced 
to whitish filaments more or less shrivelled and twisted, forming a 
small tnft which disappears before the grain is ripe. This results in a dirni- 
Bution of the 3deld. 

Certain varieties of rice, in particular Italian varieties and those grown 
for a long time in Italy and thus more susceptible, are more frequently at- 
tacked by this disease than the hardier and more lesitsant Japanese varieties. 
Thus, for example, the varieties Ostiglia, Ranghini, Nero di Vialone, and 
Greppi are conspicuously attacked, whilst Originario is less so. 

This disease must not be confused with a very similar phenomenon pro- 
duced by hail at certain times and in certain conditons of the growth of the 
plant, namely, when the stem is already swollen and the panicle on the point 
of appearing from its sheath. Then, if a large hailstone strikes the leaf near 
the base, it bends back and breaks, thus forming an obstacle to the opening 
of the sheath, and preventing the regular development of the panicle. TMs 
forces a lateral opening and remains caught with the apical grains in the 
sheath, unable to grow up straight and thereby becoming sterile. 

As the, result; of researches carried out in' 'different seasons, 'the writer 
considers the disease is generally due to the coexistence of two principal 
causes, namely, excessive fertility, and a period of intense cold at the time 
./corresponding, to the 'last phase the formation of 'the flowers, when the 
';f^hicle is still enclosM within ,theAheath. - / ■ ; ' 
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BACTERIA!, AND FUNGOID DISEASES. 

952 - Tiie^Status of lavestlgatlonai Work on Pbr and Apple Blight. — Swingle, 

Deane D., in Montana Agncidtural College Experimmt Station^ Circidar 39, pp. 13-16. 
Bozeman, Montana, 1914. 

Pear and apple blight is a serious disease which has been observed in the 
United States (Hudson River Valley) since 1793. J. T. Burrill in 1878 discove- 
red the cause of the disease to be a bacterium called Bacillus amylovoms. 
In 1889 U. B. Waite, of the U. S. Depattment of Agriculture, observed that 
some insects conve}^ the bacterium from the partially dead bark bordering 
on that w Mch is still healthy to the flowers when these begin to open in spring, 
and thus assist greatly in spreading the disease. Of late years the disease 
has been studied by several American Experiment Stations from all points 
of view, as well as the different susceptibility to it of the different kinds of 
pears and apples, the influence of climate and soil on its virulence and the 
effcts of the most varied fungicides and insecticides. These researches are 
being actively continued. The Circular invites practical farnieis to have 
faith in the experimental investigations of phytopathologists and not to 
allow themselves to be taken in by the vendors of specific remedies consisting 
of chemicals to be spread on the soil or injected into the trunks of the trees, 
as the efficacy of such remedies has not been borne out by any rigorously 
conducted scientific experiment. 

953 - OhservatiOBS on to Life-History of the American Gooseberry-MiMewf^Aae- 
roiheca, Mors^Uvae), — Salmon, E. S., in The Annals of Applied Biology, 
Vol I, No. 3, pp. 177-182. Cambridge, 1914. 

Sphaemtlwca mors^mae (Schwein.) Berk et Curt, differs from other 
introduced Erysiphaceae in producing abun dance of perithecia under normal 
conditions in Europe. Many of these remain in the patches of mycelium^ on 
the shoots until the following spring. According to English le^slation 
fruit growers who do not remove these shoots during the winter are 
liable to prosecution. The writer suggests the possibility that only 
perithecia formed during the summer attain maturity ; such perithecia 
germinate easily in contact with a drop of water. On reachin g maturity they 
usually fall to the ground ; the perithecia formed later do not hibernate, 
but always perish, as well as the patches of mycelium, and consequently 
cannot become sources of infection. It may’- therefore be necessary to 
modify the Regulations on compulsory^ control. It remains now to ascer- 
tain how the spring infection takes place. It does not appear that, it 
is always due to the ascospores coming from the ground, ' because in some 
cases observed by the writer the first 'berries infected were the highest ; 
probably many mature perithecia in falling, especially during autumn 
pruning, get caught in the crevices of 'the bark or between the bud-scales, 
and there germinate in spring. 
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954 - Blirgtllldy Mlxtire. Fonzes-Diacon, in Le Progris agricole et nticole {EUtion 

de rEst-Centre), Year 35, No. 29, pp. 70-80. Montpellier, 1914. 

In tliis comixinnication presented to the International Congress of Viti- 
cvltme at Lyons in July 1914, the writer gives an account of his laboratory 
researches on the composition of neutral, acid and alkaline Btirgnndy mis:- 
tiire. The superiority of acid sprays {i.e. all mixtures containing an excess 
of copper sulphate), as confirmed by the writer, appears to be due not only 
to the excess of free copper which they contain, but also to the presence, 
in solution as well as in the precipitate, of the basic sulphate {CUSO4, 3CUO, 
4 Hg 0) which is insoluble in pure water but very soluble in presence of dis- 
solved carbon dioxide. 

It is also to the presence of this basic sulphate that the mixture owes 
its property of keeping. 

Wetting Burgundy mixtures should belong to the acid type, since al- 
kaline mixtures {i. e. those containing an excess of free sodium carbonate) 
enclose only a little or none at all, of this basic sulphate in their precipi- 
tate, and have none in solution. 

In the preparation of these acid sprays, the dilute solution of sodium 
carbonate should be slowly added to the concentrated copper sulphate so- 
lution which is stirred constantly. 

To obtain an acid spray containing about 200 to 500 gms, of free copper 
sulphate per hectolitre, about 350 to 500 gms. of 90 per cent, sodium carbo- 
nate should be added for each kilo of copper sulphate. The copper sulphate 
is dissolved in 10 to 15 litres of water and the sodium carbonate in the remain- 
ing 85 or 90 1. 

955 - A New Botrytis on Flowers of Red Clover in Russia. — bondartseff, a. s., 

in Xurml Boliesni Rastenii {Journal of Plant Diseases)^ Year VIII, No. i, pp. 1-25, 

figs. 1-3, plates I-IV (abstract in German). Petrograd, 1914. 

The wuiter has found the flowers of red clover (Trifolium fr dense) 
in Russia attacked by a new species of Botrytis, which he descril^s as B. 
anihophila. 

The mycelium of the parasite penetrates into all parts of the plant, but 
is most prominent in the intercellular spaces; it develops its cdnidia on the 
AUthers. The disease is spread by means of the seed and the writer has ob- 
ser\^ed the mycelium below the seed coat of seeds produced from ar- 
tificially infected flowers, as well as in those of naturally diseased plants. 
The presence of the fungus appears to have no effect on the cut of clover. 
The damage only concerns the anthers and consists in a loss of germinative 
power of the pollen grains, which appear very defornied under the micro- 
scope.' ' 

The writer points out that the diseased plants produce a smaller 
quantity of seed than healthy plants, but the germinating capacity of the 
seeds produced is higher, being about 63 per cent., whilst that of seeds from 
healthy plants does not exceed 43 per cent. 

In every case the seeds harvested from diseased plants are smaller, 

: shrivelled and less heavy than normal seeds. 

: ; : ' The writer considers that seed-testing stations'should carry their investi- ^ 
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gations to the testing of the degree of infection of clover seeds with this fun- 
gus, as is already done in the case of cereals infected by smiit, Fma-- 
Hum, etc, 

111 1913, B. anihophila was found in the following proidnces: Petrograd, 
Tula, Kursk, Voronezh, Pskov, Novgorod and Ufa, TMs would lead one to 
suppose that the fungus is widely spread and that in case of a bad crop 
of clover seed the damage is often attributable to this disease alone. 

The diseased flowers can sometimes be recognized by their dirty 
pale violet colour, though flowers with this appearance are not necessarily 
infected. The disease can easily be recognized by opening the flowers and 
removing the anthers, w^hich when normal are yellow in colour but when 
attacked by the disease the conidia of the parasite give them a gre^^ dusty 
appearance. 

956 ~ Potato Diseases in Great Britain. — horne, a. s., in The Anwds of Applied 

Biology, Vol, I, No. 2, pp. 183-203, figs 1-8. Cambridge, 1914. 

This pajier is a critical review of the principal potato diseases which 
are at present of importance in Great Britain and also of the steps that 
should be taken to know them better and to control them efficiently. Some 
of these diseases are treated at length: wart disease or tumour {Synchytrium 
endobiotiumi) , potato disease, late blight or murrain {PhyiopMhora inf e- 
stms} ; sprain' a disease of the tubers, the origin of which is still obscureV 
and which includes two forms: blotch" (internal disease) and ** streak" 
(sprain) ; Fusarium disease, under which tw'o types of disease are recognized : 
Fmarium wilt caused by F. oxysporium, one of the most serious diseases 
of the potato in the United States, which does not seem to have 
appeared in Europe, and the dry-rot disease which appears to be caused 
by one or more species of Fusarium including F. Solani, of rare occur- 
rence in Great Britain ; leaf-curl (German Blattrcllkrankheit "), accord- 
ing to the writer not due to parasites ; and lastly canker or powdery scab 
(Spongospota Solmi). 

'937 Celeiy (SepioHst Petroselmi var., 4 /i//> In England (i)." 

— CmiTEin>EN, F. J., in The Ann&ls of Applied Biology^ Vot i, No. 2, pp. 204-206. 

Cambridge, ' 1914, 

The, seed of celery {Apium grmeolms) is the chief, if not the only, 

^ carrier of the disease caused by Septoria Peiroselini Uesra. var. Apii Br. et 
Cav. The seedlings as soon as they emerge from the ground already carry 
the 'fruits of the fungus on the cotyledons and on the plumule ; the disease 
then' remains localized on each plant and does not pass from one to another. 

Samples of seed the commercial term for the whole or halved 
fruits (mericarps) of celery, mixed with other parts of the plant — which 
were examined by the writer were found to contain 90 per cent, of^ 
infected seeds ; consequently' it will be advisable to see to the disinfection of 
the seed and to its collection only from healthy plants. 

(i) See also No, SZ42/B.. Nov.-Dee. 1911. , 
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95S - Biacfe Mot of Graps (Gmgnardm Bidweilii) ii Spain. — R*waz, l., in 
Le Progres agncole et viticoU, Year 31, No. 30, pp. 114-115. Montpellier^ 1914. 
France was formerly tlie only country in Europe in wMcli tlie black- 
rot fungus {Guignardia Bidweilii Viala et Ravaz) was known ; this fungus 
lias now been reported in Spain. It has not of late years caused as much 
damage as formerly, probably owing to the absence of the sclerotial stage. 
Vine leaves and grapes showing the distinctive characters of the disease 
have been received from the proidnce of Valentia. The fruits were 
almost entirely destroyed hj the disease, thus showing the serious im- 
portance of the outbreak. 

959 - A CoiiMbution to our Knowledge of Apple Scab. — moesis, h. e., m Mon- 
tana Agricultural College Experiment Station, Bulletin, No. 96, pp. 69-102, i plate A 
3 figs. Bozeman, Montana, 1914. 

In the State of .Montana, apple scab (Venturia inaeqiialis, conidial form 
Fimcladium dendriticitni) , so common a disease in all portions of the civ- 
ilized world where the apple is growui, appeared first on the east side of 
Flathead Lake about 1900 and spread slowly all round. 

During the summers of the last three years climatic conditions were 
favourable for the development of apple scab and the occurrence of twig 
infection was not at all infrequent, e.speciall3^ on the IMcIntosh variety. 
On the shoots the spots caused by the disease are similar to those occur- 
ring upon the fruits, except that they are minute, being scarcely visible to 
the naked eye though readily seen under a low magnification. Livinj^. cul- 
tures were obtained from some of these spots during the month of March, 
but no data were secured as to the extent to which such twigs are a source 
of spring infection. 

The primary spring infection period in the State of Montana corresponds 
to that observed by Wallace, according to whom the spring infection occurs 
about the time the ascospores mature, if weather conditions at that time are 
favourable ; but during the cool damp seasons of 1911 and 1912 late 
summer or secondary infection occurred. This took place about the 
middle of August or beginning of September and at harvest time many 
minute scab spots were visible on the fruit, which might have been pre- 
' Vented by late spraying. ^ 

observations of the writer, covering a period of several years, 
confirm the opinion of Wallace that F. inmquMs is a species entirely 
distinct from F. pirina (pear scab). He has seen scab abundant on apple 
trees .'while Flemish pear trees in the same orchard were' not' attacked; 
,,yet Flemish pear is generally 'conceded' to be very susceptible to scab. 

, In- older" sections, where both diseases 'have been' prevalent for years, this 
'.'fact could 'Hot be observed. 

The injury and corresponding loss to the apple crop due to the pres- 
ence of scab is far greater than is generally believed; nevertheless it is 
difficult to value in money the total loss due to the disease. A conservative 
'.estimate of the loss "due. to scab in the Bitter Root Valley during 1911 and 
,.‘"n9X2 would be 15 per 'cent, of the entire'erop. This "loss is: due to the re- 
duction in price .or 'to total destruction of .the fruit by the 'fUn^S;,, 
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As there are early bloomitig varieties of apples and late Moomiiig 
ones, their proper distribution is important in the control of the disease. 
When the varieties ate badly mixed in rows it is commercially impractic- 
able to spray at the proper time ; the difference in time between the bloom.” 
ing of the different varieties necessitates extra spra3diigs. For this reason 
it is desirable to set the trees in separate blocks. For equally ^susceptible 
varieties which blossom about the same time this would not be so important, 
but it is never advisable to mix susceptible and resistant varieties. It is 
well known that there are ' great differences among the varieties of apples 
grown in Montana with respect to their susceptibility to scab. The selec- 
tion and improvement of scab-resistant varieties may be one of the effec- 
tive methods of dealing with the problem. No variety of apple is immune 
from scab under the most favourable conditions for the development of 
the fungus, and it is also recognized that varietal susceptibility may vary 
in different localities. The opinion 'of several authors that certain varieties 
may be resistant in one year and susceptible in another year tinder 
conditions which for average varieties are as favourable to the disease in 
one case as in the other, apparently does not apply to ]\Iontana. The 
writer gives a table in which the 44 varieties of apples commonly grown in 
the western part of the State are divided into 4 classes (practically resis- 
tant, moderately resistant, moderate^ susceptible, susceptible). It is 
the result of observations covering a period of five years, three of whiqh 
were favourable for the development of the apple scab fungus. 

The practically resistant varieties are : Hubbardston, Oldenburg 
(Duchess), Wagener, Wealthy, and York Imperial. 

The two fungicides which have been used to a considerable extent 
in the State are lime-sulphur and Bordeaux mixture ; lime-sulphur 
is the more important and is used generally at a strength which approxim- 
ates that recommended by Scott (4 lbs. of suphur in solution to 50 gal- 
lons of diluted spray). Bordeaux mixture, owing to the russeting of the 
fruit and burning of the foliage, has been almost entirely replaced by 
lime-sulphur, 

FoT' controlling scab on susceptible varieties — classes 3 and 4 — five 
applications should be given at specified times; for the fairly resistant vari- 
eties — classes i and 2 — two sprayings should be given, namely one when 
the fiower buds show a pink colour and the other when most of the petals 
have fallen ; according to weather conditions one later spraying may 
sometimes be advisable. 

^ According to experiments carried out in Montana on 1200 six-year-old' 
trees, the cost of spraying once with Hme-sulphur is 2 cents (i^^) pet tree>. 

The writer has cultivated' the conidial form {Fusicladmm dendriti-^ 
mm) of F. dnaeq-imlis in several artificial media with varying success. 

The paper concludes with a bibliography referring to 505 works: '/on 
the ' subject, ' ' ' ■ 
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g6o - Sotting of Pomegranates In India: Sterl^maioejstis cmianeM. — 

BuTtER, E. J.j in The Agricultural Journal of India, VoL IX, Part II, pp. 205-206. 

Calctttta-Eondon, 1914. 

Specimens of pomegranates were recently received from a garden 
in Bombay, wbieb, though of excellent external appearance, were black- 
ened and rotting inside. The rot was found to be due to a fungus, Sterig- 
matocystis castanea Patterson, and the disease to be identical with one 
described in 1912 as a new and serious disease of this fruit in America, 
where it had been first observed in the United States in 1910. 

In the more advanced stages of the disease there are cavities inside 
the fruit filled with a brown powdery substance, composed of the spores 
of the fungus. 

It is suggested in the United States that the fungus gains an entry 
while the cal^x is open ; subsequently the calyx closes and the parasite 
develops witMn the growing fruit. If this be the case it is hard to see how 
the disease can be checked. But there is another possibility : several 
cases are known where fruit which is externally sound is mouldy inside, 
and in these cases the mould is frequently some common species, whose 
spores are likely to. be present in the air in considerable quantity. Wal- 
nuts are, perhaps, the most familiar example of this condition. Tea 
seed is also not infrequently affected in a similar manner, and very probably 
the mould gains an entry through punctures in the young fruit caused by 
a large sucking insect. It is possible that the pomegranate rot is due to 
a similar cause, and if so, the question of its prevention resolves itself 
into the question of preserving the young fruit from such insect attacks. 
The writer proposes, with the co-operation of fruit growers, to ascertain 
whether this hypothesis has any foundation in fact. 

961 - Tile Bud-Rot [Pjthium palmivorum) of Coconut Palms In Ma- 
labar (1)# — Shaw, F. J. F., and Sunberaraman, S., in The AgncuUural Journal 

of India, Vol. IX, Part II, pp. iir-ii^, plates IX-XI. Caloitta-Eondon, 1914. 

In October 1912 the first report of a serious disease of coconuts in 
Malabar began to attract attention. The fiirst outbreak noticed was at 
Tamarasseri ; for several miles round this village, cases of the death of 
single coconut trees in different gardens were common. In February 1913 
the neighbouring localities of Kidavur, PaHipuram, Elarothur, Vavada, 
Poonur, and Puthuppadi were inspected and a number of adult plants and 
in some cases also young seedlings which had been transplanted only a 
year before, were found to be more or less diseased. Bnquiries made in 
the locality seemed to show that the disease was of about ten years’ standing, 
but it has spread so slowly that it had not alarmed the growers. 

The true cause of the disease was not identifiied when the first 
inspection was made, the weather at the time being hot and dry, and it 
was decided to make further investigations during the rainy season. 

For this purpose, Tamarasseri was visited about the end of July at 
the height of the monsoon, when the nature of the disease at once became 

|i) See also B, Dec, 1910, ppv 368-370. 
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apparent from a study of young trees in an early stage of infection. Tlie 
first symptom by which a diseased tree may be recognized is that the 
central leaf turns brown, collapses and dies. As everyone knows, the 
youngest central leaf of a coconut is folded up like a fan. If now the 
dead central leaf be removed and unfolded, it will be found that at the 
point where the leaf has collapsed the folded lamina is covered with a 
white fluffy growth of fungus. This fungus, starting at one point of the 
leaf, eats its way straight through the folds of the lamina and produces 
a softening of the tissues leading to the collapse of the leaf at this point ; 
as a result of this the portion of the leaf above the point of infection turns 
brown and dies. In cases in which the infection is very recent and the 
whole leaf has not had time to turn brown, the area infected by the fungus 
gives rise to very characteristic rows of spots. If, as sometimes happens, 
the attack does not spread beyond this point, then when the central leaf 
expands, a row of browm spots in which the leaf tissue has decayed away 
can he seen stretching across the leal. 

In material from recenti5' infected leaves it was possible to make a 
very complete examination of the morphology of the fungus, which left 
no doubt that it was to be identified with PytMum^ p^mivomm Btttl., 
the cause of the bud-rot of palmyras {Bor asms flabellifer). 

On leaf spots, the white fluffy mycelium of the fungus bears abundant 
sporangia, which under appropriate conditions of moisture discharge 
their spores. In the case, therefore, of a tree in which the central leaf is 
attacked it is easy to see how the infection spreads. A single day^s rain 
would '-be sufficient' to wash, the spores down 'from the central leaf into the 
interstices of the bases of the older leaves, where the ' fungus would find 
the most favourable conditions for development. In this way, and some- 
times , doubtless by infection from other trees, the fungus forms rotten 
spots on the leaf bases, wffiich vary in size ; they are of a dark browm 
colour and present a fibrous appearance. 

Once' the fungus has become established in spots on the leaf bases, 
the death of the palm is a mere matter of time. The mycelium eats , its 
way in,' passing from one leaf-base to another, and finally reache.s the'"' 
growing point and kills the tree. As this goes on, the outer leaves gradually 
droop and fall off, while the spread of the rot is accelerated by various 
saprophytic fungi, bacteria and insects. In the final stage of the disease 
the tree is lett as a bare pole with, possibly, a single discoloured leaf droop- 
ing from the crown. In the later stages of the disease when the outer 
leaves are falling, it is not easy to identify the fungus; the apex of the palm 
is then a semi-liquid putrescent mass in which saprophytic organisms are ; 
extremely abundant. In the earb stages of infection it might be poss- 
ible to confuse a case of tree bud-rot with an attack Rhinoceros beetle 
{Orycies thimeeros). However, in those cases of bud-rot in which the > 
infection is recent and 'the whole of the central shoot is not involyed/' 
the rows of spots on the 'folded lamina constitute a reliable criterion of 
distinction. 
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J'roiii a coBsideration of the habit of P. palmhmum it is not difficult 
to see how such a disease would spread once it was established in any 
one locality. On a wind^^ wet day drops of water containing spores may 
easily be Mown from one tree to another, while the practice of clinibitig 
trees for leaf cutting and tapping for toddy would also favour the disse- 
inination of the fungus. 

The writers obtained the parasite in pure cultures and were success- 
ful in carrying out new^ infections with them. 

At the same time at which this disease was diagnosed at Tamarasseri 
and neighbouring localities, it was also identified in other parts of Malabar 
(Malappuram. Melmuri, Calient, Kurmathur. Aiidoor, Kovy^am, etc.). 

At present the disease appears to be scattered throughout ^lalabar, 
but fortunately nowhere with the virulence seen in palmyra palnife in 
certain localities of the Godavari district. 

In both the i^almyra and coconut palms it is difficult to recognize the 
symptoms of disease in an ear'^y stage. This fact, coupled *vith the diffi- 
culty in applying treatment to palm trees,, renders the destiuction 
of infected trees the surest method of controlling the disease. As has been 
done in the Godavari district, the local authorities are taking active steps 
for the destruction of the affected trees in the various districts of Malabar, 
where, more fortunately than in Godavari, it has been possible to diagnose 
the disease in its initial stage. Since the beginning of operations 352 
diseased trees have been identified and of these 150 have already been 
destroyed. 

Among the factors influencing the spread of the disease, that most 
favourable to the growth of the fungus is the degree of moisture, 

962 ~ Wood-destroying Fungi which Grow on Both Coniferous and Becidnons Trees 

InAhe 'United States of America and in Europe. — weir, James r., in Phyt(ypa- 

thohgy, Vol. 4, No. 4, pp. 271-276. Baltimore, Md., 1914. 

In the course of investigations on the fungi attacking forest trees 
in the North-West States, the writer found many new and exceptional 
hosts for certain fungus species heretofore supposed to be strictly corfined 
to coniferous or deciduous trees. In connecti m with the facts discovered, 
there is one which must not be overlooked in the correct determination of 
similar species growing under a great range of conditions, namely the 
great variation induced in some characters of their sporophores. 

The following is a first list of fungi and their new or exceptional hosts. 

Hydnum coralloides Scop. (?), abundant on the wood of deciduous trees, 
especially on PopuMs, has been found in the forests of Idaho and Washing- 
ton 'on A 5 ms grandis and occasionally on Picea- 'Engelmanni, 

'Sternum Mrsutum Willd., frequent in the West on various hardwoods, 
has been found occasionally on conifers, usually on branches of AMes 
gfmdis znd Tsug$ heterophylla. 

S, purpufeumPets,,, wMdk usually 'grows' or Populus, Salix and Be- 
tula, has been collected' on moist^ branches oi'Lanx occidentalis. 

Hymenachaefe tabacim Sid. is common on ' both conife,rs and broad- 
''' leaved trees in 'the North-West. ' ■ ■■ ''T' - 
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Tmmetes Fini (Biot.) Br., apparently revet reported as growing 011 
deciduous wood, has beeti collected on Betula occidenialis in Idaho. 

T. picienus Pk. on Cmtaegus sp. in the 'West. 

T. mmmUns If., common throughout the West on Populm and Sa- 
lix, lias been found on Abies graniis. 

Folyporm giganteus (Pers.), described by Murrill as growing on de- 
ciduous trees, has been found on conifers in Idaho, more often in con- 
nection with old decayed roots of Douglas fir, and on Pinus sylvestris. 

P. frondoS'US Fr., known on the roots ot Italian chestnuts, and P. um- 
bellatMS (Pers.), have been frequently observed on conifers in Idaho and 
Washington. 

P. Berkeleyi Fr., found in the East at the base of oaks, has been col- 
lected on Larix occMentalis in Idaho. 

P. picipes Ft., conimoii on Populm in Idaho and Washington, has 
been collected on Picea Engelmanni and Abies graniis. 

P. cMonms Fr., usually found on wood of deciduous trees, is quite 
common on conifers in the North-West, principal!}^ on Thuya plicata; 
it has also been found on Pinus monticola and Tsuga heterophylia. 

P. adusius Fr., common on Betula oceidentalis and on species of Po- 
puliis, is occasionally found on Larix occidenialis, Thuya plicata 2Ln6. Pseudo- 
tsuga taxi folia, though very rarely. 

P. dichfous Fr., associated in the East with Qtiercus alba, is common 
on Juniperus virginiana in the vicinity of Washington, D. C., and has re- 
cently been found to be a serious sapwood fungus on various North-Westeni 
conifers {Thuya plicata, Tsuga heterophylia, Pinus monticola and Larix occi- 
dentaUs). 

P. sulphur eus Fr., common in Europe on both coniferous and broad- 
leaved trees, attacks practically every native forest tree in America. 

P. caesius Fr., which ordinarily occurs in the East on the wood of 
deciduous trees, is common in Idaho and Washington on Tsuga hetero- 
phylia, Larix occidenialis and Abies grandis. 

' F. benzoinus (Wahlenb.), common in Idaho and ' Washington 
on Tsuga heterophylia, Larix occidenialis and Abies graniis^ is undoubtedly 
the same as P. resmosus Schrad., on species of Populus and Acer in the 
Eastern vStates. 

P. gihus Fr., thought to be confined to the wood of deciduous trees, 
is quite common on Juniperus virginiana in the vicinity of Washington, 
D. C. 

Polystidus awrantiacus Pk., considered a very rare fungus in the Uni- 
ted States, is principally associated with Pseudotsuga iaxifolia and Tsuga 
heterophylia in Idaho and Washington ;■ the writer has recently collected 
it from ,a maple in. Idaho. 

P, versicolor (E.) Fr., well known on many deciduous trees, has been^ 
collected on ^ Larix ocmdentalis, Pinus monticola and Pseudotsuga taxi- 
folia. 

P. cinnabarims (Jacq.) Fr., occurring abundantly in the North-West 
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on Befula occidentalism Acer glabrunim Popnlus, Prunus and Salix^ has re- 
cently been collected on Thuya plicata, 

P. Mrsutus Fr., one of the most common of all polypores on the wood 
of deciduous trees, has been collected on Thuya plicata. 

Fomes pinicolam besides occurring on practically every conifer in the 
ISTorth-West, has been found on Popidus trichocarpa, P. tremuloideSm Be- 
iula occidentalism Salix lasiandraj Alnus temd foliar Pyrus Malus and a 
variety of plum ; the writer has collected it on Fagus sylvatica and Quercus 
pedunculata in Baden, Germany, where it also occurs on Alnus glutinosa ; 
Pennington reports it upon Fagus ferrugineay Betula lenta and Acer saccha- 
rinum in the Adirondacks, on the balsam poplars of ISforthem Michigan 
and on Prunus serotina. 

F, annosus Fr., which usually attacks conifers, has been collected on 
various deciduous trees of the North-West. 

F. leucophaeus Mont., frequently found on coniferous hosts in the West, 
is more often associated with deciditous hosts, especially Populus. 

Lenzites sepiaria Fr., so common on coniferous wood, is frequently 
found on deciduous trees, among which Spaulding mentions Alnus sp., 
Populus albUm P. deltoides, P. tremuloideSm Salix sp. and S. discolor ; the fun- 
gus has been collected in the North-West on Alnus tenuifoliam Prunus 
demissarn Betula occidentalism Populus trickocarpam Salix lasiandram Acer 
glahrtim and Crataegus Dotiglasii ; all are very rare hosts, especially the last. 

A f miliaria mellea (Vahl.) Quel., is common on both coniferous and broad- 
leaved trees. 

Pleurotus serotinus Fr. , common on Alnus and Populus ^ frequently 
occurs on Abies grandis. 

PhoUota adiposa Fr., a serious enemy of Abies grandis ^ occurs also, 
though rarely, on Populus. 

Paxilim atrotomentosus Fr., common on coniferous wood, is more 
rarely found on the wood of broad-leaf species. 


PARASITIC AND OTHER INJURIOUS FEOWERING PLANTS. 

9^3" - Papaver i^fy&eas and P. hybridism. Common Weeds In Egypt, (i) — 
Boixand, B. G. C., in The Agricultural Journal of Egypt, Vol. IV, Part I, pp. 53-54, 
plate II. Cairo, 1914. ■ 

After recalling the general characters of the genus Papaver, the writer 
, gives a systematic description of the two commonest,, species occurring 
as weeds in Egypt : P. Rhoeas and P. hybridum. 

The former, known in Arabic as,*' Zaghlil '' and" Qamn*% flowers' 
in the winter and spring and is found in waste places and barley , fields' along ^ 
the Mediterraueati , coast. 

^ P, hybridum, in Arabic “ Abu el Nom'h flowers in the spring'" find' 
is found chiefly in, the barley fields of the Mmiut district. , . '' 

(i),See also No. 390, B. April 1914. , v 
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TMs ?pedes was noticed by Forkal in his “ Flora Aegyptiaco-Arabica'^ 
as growing in Egypt in 1775. The word Papaver is also iiientioned by 
Prosper Alpiniis in his book “ Be Plantis Aegypti written in 1640 (1} 
blit no species is given. 


INSECT PESTS. 

GENERALITIES Blolc^ of Leato Jaelets {TipaM o!er&ce&] m the Pastiiw 

of the Avesnols (Mord, France). — DiSsoil, P. in Comptes tendus hebdomadaim 
des siances de la Societi de Biologic, Vol. EXXVII, Ko. 21, pp. 226-127. Paris, 1914. 

During this year (1914) leather jackets have caused serious damage in 
the pastures about Avesne (Cantons of Bavay and Be Quesnoy). The 
farmers in this region noticed scattered throughout their delds numerous 
circular patches of dead yellow grass which did not resume its normal 
vegetative growth in April. On digging up these dried patches of 
turf they were found to be swarming with these grubs, especially on 
a level with the origin of the roots, the majority with their heads almost 
level with the surface of the soil, others at a depth of from 4 to 5 inches 
but within the root range of the grasses. 

Grasses and clovers are particularly attacked by these larvae whilst 
plants with larger and tougher roots, such as couch, dock, plantain, Com- 
posites, are free from attack The larvae in the soil bordering on a trench 
often fall down and being unable to climb out they become heaped 
several layers deep. They do not migrate riom one plant to another 
but feed almost entirely on the plant near which their eggs were deposited. 
After the death of the plant they feed on its dead tissues and decaying 
humus.' They are most injurious during their growing period (October 
to May), especially to plants which live through the winter. This explains 
why pasture plants are particularly attacked. 

' Spring-sown crops are therefore less exposed to attack since they 
do not possess a well-developed root system until May or June when the 
' larvae are entering on the nymph stage. 

According to the writer the only practical means of control is to bury 
,, the larvae by deep cultivation at the end of winter and to sow a crop in 
March or April. Spring-sown oats and wheat have grown without damage 
on infested land treated in this way. 

965 - O'hsewallons and Researches on the Life History of the Beet Aphis [Aphis 
I ; ; ettO'OyMS) (2). ^ — StoAQUiN’, A., and MoiT E, A„ ill CoMptes rendus hebdomadams 

, des sMnces de VAcadimie des Sciences, 1914, First HalVyear, Vol. 158, No. 19, pp. 1371- 

' ;i574, Paris, 1914. 

, In 1913,; M. Gaumont recorded' deposits of eggs of sexual females of 

Aphis emnymi Eb, on beets, so that according to him this species is able to 

(i) According to P. A.'Saccakdo: Ctomlogia della Flora itaUam, p. XIII, Fadova, 
1909, the above memtloiied work by Alpino (1553-1617); was published at Paxfova in 1592. 
{2) See also No. 296, B. Hardi 1914. {Ed,}. 
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complete its life cycle on herbaceous plants. In October 1913 a large 
nniiaber of colonies of this aphis were found on beans and comprised winged 
males and wingless females ; the latter deposited large numbers of eggs 
on the steins and leaf-stalks. The observations, accompanied by experi- 
ments, were carried on to the spring of 1914. 

It was found that eggs deposited by sexual females on beans (inter- 
mediate host) in the autuinn did not hatch, whilst eggs ' deposited on the 
principal host, Euonymus europaeus, hatched out normally. Further, 
when the larvae from these eggs were placed on beet leaves, they refused 
to attack them. 

It appears therefore that in the case of a migratory species such as 
A. &mny mi, the generation produced from the fertilised eggs is adapted only 
to the conditions of its principal host, and the adaptation to different 
food (intermediate hosts) appears in later generations. 

966 - The Emergence from the Soil 0! the Ftist Larvae of Pkyllox&m rasfe-, 
trix in Italy. — G;ASSt, B., in Rendiconti delU sedute della Reale Accademia dei 
Lincei^ Classe di Scienze flsichey maiematiche e naturali, 2nd Half-year, Vol. XXIII, 
Part 2, pp. 19-30. Rome, 1914. 

Researches carried out in North, Central and South Italy show that the 
emergence of the first larvae from the soil before they commence to feed 
is a normal phenomenon of more general occurrence than was believed by 
Faucon, who first observed it (1868), and the other authorities who haye 
recorded it. A close examination with the naked eye or a hand lens of 
loose soil close to diseased stocks is sufficient to reveal their presence. 

The emergence of the larvae is more or less abundant throughout the 
year, except during the hibernation and the period preceding the birth 
of the first daughter generation of the hibernating females. In Southern 
Italy they do not appear so frequently from the second half of July to 
the end of August, the period corresponding with the partial aestivation 
of the insect. 

Considering such a powerful means of distribution of the insect as 
these first larvae, it is reasonable to suspect that the passing of workmen 
,to .and fro in the vineyards is a source of danger. This fact should he taken 
' fcto account before adopting measures for controllmg the disease, when 
ah 'Old ' centre of infection has been discovered and especially when' there 
:is reason to believe that the whole vineyard has become, infected* 
Researches are being conducted to determine the influence of tillage, 
'the presence,pr' absence of superficial roots, ,of root, development, etc., on. 
the numbers, of ,' these first larvae which emerge' from the soil. It has al- 
ready been ; determined that winter digging is a most effective means,; of, 
propagating phyllo'Xera over both small and large distances, 

' It is also 'affirmed ,that it, is dangerous to 'examine for phylloxera,; 3 'hr-'^ 
: ,ing windy weather^, since a slight wind suffices 'to carry the larvae from the 
, exposed 'roots. ' The ; necessary' precautions , to prevent , these, dangers are 
;,tc>o often neglected, by the, workmen., 
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967 - Motes on AspMiotas bromeii&e> — Eindinger, i,eonh.ird, and Green, 
B. Ernest, in The- Journal of Economic Biology^ Vol. 9> No* 2, pp. 73-'75< Eon- 

don, 1914. 

Contrary to tlie opinion of Green (i), Lindiiiger affirms that Aspidioim 
broPieUae is indigenous to the Azores and not the Canaries. He also adds 
that as this scale attacks only Bromeliaceae, its original country should be 
sought in America where these plants (including the pineapple) are indi- 
genous. He also disagrees with Green that this insect may become, a 
serious pest of the pineapple, as its development is too slow. 

Green replies that our knowledge of this species is too incomplete to 
make definite conclusions, since it is not yet known if it is confined to 
the Bromeliaceae. Further, the Bromeliaceae are indigenous not. only 
to America but also to India, Ceylon, Java and other eastern countries. 
As to the danger of these scales. Green mentions that the pineapple material 
from the Seychelles was so badly infested that the health of the plants 
must have been seriously affected. The rapidity of development of these 
insects depends so much on the presence or absence of their natural enemies 
(Cocciiiellids and Hymenopterous insects) that conclusions based on 
conditions prevailing in one region may be completely upset by conditions 
in another region. 

,96s Oe the BeproductloE and Fertility of the Elm Leaf-Beetle (Cra/emce//a 
= FiiteoM)* — in Copies rendus hebdomadaites des sianc&s de TAcadSmu 

4 cs ScicmeSf'igi4^ 2ad Half-year, Vol. 159, Ho. i, pp. 116-119. Paris, 1914. 

Thf elm leaf-beetle {Galemcella luteola) belongs to the Chrysomelidae 
and occurs in Europe, Algeria and in the United States. Both larvae and 
adults feed on the leaves of the elm {Ulmus campestris), often causing consid- 
erable damage to trees in parks and public places. Sometimes the insect 
is so numerous that only the veins' and petioles of the leaves remain, 
and when this happens several years in succession the life of the trees 
is endangered. 

The extraordinary abundance of this insect cannot yet be attributed 
to the occurrence of two generations in one year, but the writer has ob- 
served this' year on trees near Toulouse and on laboratory specimens that 
the period of reproduction extends from the beginning of May until early 
July. The number of eggs in each cluster on the lower surface of the 
leaf is very variable j'the number laid by one female is much greater than 
was formerly believed, some females reared' in captivity having deposited 
more' than 500 eggs. During the pe'riod of reproduction the males and^ 
females feed abundantly. In the open the females do not lay all their 
eggs on the same leaf, or even on the same tree. Further, the larvae from' 
one egg-cluster move to different leaves on reaching a certain size. 


(i) See No. 79S, B. Aug. 1914. 


{Ed.}. 
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969 - Winter Preeantions against the Pupae of Vine Moths {Cottchylis am- 
biguella and Potychra/sis botrana) in Piedmont (i).— topi, m., in Ren- 

dicmti delle sedutB della Reah Accademia dei Lincei^ Classe di Scienze fisiche, maiema- 
iiche e naturali, 1914, ist Half-year, Vd. XXIII, Part 12, pp. 981-984. Rome, 1914. 

The writer gives an account of his observations and researches on 
the control of the hibernating pupae of Conchylis amhiguella and Poly- 
chrosis hotmna, carried out on several occasions in the Upper Monfeirato 
(territory of Alice Bel Colie), Piedmont, partly in collaboration with P. 
Monticelii. 

The canes generally used for supporting the vines often have the 
top intemode open, thus providing suitable shelters for the larvae seeking 
places for pupation. For this reason the tipping of the canes and destruc- 
tion of the tips is recommended, in addition to the stripping of the stocks, 
which is a laborious operation not without danger. 

To determine the value of this tipping, it was necessary to know to 
what extent the larvae use the tips of the canes for pupation. In a badly 
attacked vineyard, 25 vines were stripped during the winter and the tips 
of the canes were examined : the result was 19 pupae in the canes and 
18 under the bark. If this is a general proportion, tipping would prevent 
the emergence of about half the moths, which is not a sufficiently large pro- 
portiot’ for a good control ; further, the method is laborious. 

Better results can be obtained by using artificial shelters, among 
which the most successful are those described and used by G. Cantoni, 
in the Trentino. The method consists in placing cloth bands at the base 
of the shoots on the two-year-old wood ; the larvae pupate in these and 
can be easily destroyed. Where canes are used as supports, they should 
be tipped, and the bands may be placed on them as well as on the stocks. 
In a comparative experiment it was found that in this case the stocks 
were as much used by the hibernating larvae as the canes, or even more so. 

These measures can be made more efiective if the bands containing 
the pupae ?re placed in special cages to allow the escape of any Hymenop- 
terous parasites that may be present, but not the moths. Out of 100 cocoons, 
57 moths and 22 Hymenopterous parasites were obtained ; the rest of the 
pupae were attacked by fungi and a few cocoons were empty. If they 
had been in the open, a certain number of pupae would no doubt have been 
destroyed by animals, fungi and other causes. Frequently a species of 
Helops and the larvae of MalacUus bipusttdaius are found in the ends of 
the canes, and though they are believed to prey on the pupae, their useful- 
ness and voracity must be considered highly doubtful. 

The^ writer remarks on the preponderance of Folychrom, since out 
of the 57 moths mentioned above, 54 were Polychrosis and only 3 Con- 
^'^Aylis. In the catch of molasses traps the number of Conchylis was appre- 
, ciably larger, na,mely 10 to Polychrosis ; possibly Cornhylis wos abiim; 
’ dant locally in the^'district in which these researches were made. , ' 


(i) See also No. 590, B, June 1914.; / ‘ \ ' 


MEANS 

OF PREVENTION' 
AND CONTROL 



INSECTS 

wjtmious 

TO ?MIOUS 
CSOPS 



1380 INSECTS INJURIOUS TO ¥MIOUS CROPS 


970 - Tie Fmlgalion of Citrus Trees In Egypt* —Gough, i-mis, in ne Agfiadtwd 
Jourml of Egypti Voi TV, Part I, pp. 17-19. Cairo, 1914. 

After having mentioned that citrus trees in Egypt are subject to 
the attacks of several species of scale insects (i) among which the most 
imprtant are Aspidiotus aonidum {?), i. miranUi and Icerya purchasi, 
Br. Gough describes the system of control which has been adopted and 
which is carried out only by the Government and which consists in the 
well known process of fumigation with hydrocyanic acid. 

971 - Tie Principal P^ts of Rice in Indo-CMna. — Dupont, i,., m joumd d^Agri* 
culiure tropicals Year 14, No. 157, pp. 204-207. Paris, 1914. 

L Insects. — The writer gives some information on the following 
insects injurious to the rice crop, 

a) Eepidoptera. — i) Sesamia inferem \Wk., the young larvae of 
which enter the upper portion of the stem and bore their way to the base^ 
where they frequently pupate ; the pupae are easily destroyed in ^eat 
numbers by raising the level of the irrigation water so that they become 
submerged. A certain number of larvae, however, always ascend the 
stem to pupate. As many as ten pupae have been found in one stem. 
This species, already recorded in India, Java, Tonking, etc., caused great 
damage to the rice crop in the state of Pahang (Federated Malay States) 
in 1906. 

2) Schoen^Um Upunctiferus Wlk., the larva of which, on leaving 
the stem, protects itself with a fragment of the leaf until it returns to pu- 
pate at the base 0! the stem ; the moth emerges after 10 or 15 days. It 
has caused great damage in the Philippines and occurs in Java, 
Tonking, etc. 

^ Cnaphalomcis medindis Gn., is the commonest padi borer; 
after boring the upper portion of the stem, it gradually w^orks its way to 
the base. Its presence is indicated by an empty panicle of a blanched 
appearance, later turning ashy grey or dark grey on the development 
of saprophytic fungi. The damage due to this insect may vary from, ,5 
to 25 per cent. It is kept in check by cutting the diseased stems ,as low ^ 
possible, soon after the appearance of the panicles, and destroying them 
without delay, or by ploughing in the stubble immediately after hamst. 
TMs species has been recorded in India, Java, and Tonking. 

4) Aftom wdkeri Moou' ; thiS' seems ' to be the first record of this 
species as parasitic on rice ; in 1911 it caused considerable damage in the 
province of Thai-Nguyen, and it was recorded in the neighbourhood of, 
Hanoi in 1913.' 

$) Siioifoga cereddla Oliv. 

h) Hemiptera. — i) Leptocorisa varkomis Fabr. is widely distributed 
. at all seasons' of the year. It sucks the milky contents of th-- young grains. 
When they occur in large numbers they may be kept in check by sweep- 
ing with nets of fairly large mesh. It is also useful to destroy the 'grassy ^ 

(i) See No. 14S5, B, Oct. ’1912,, 
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wiiicli grow ill tlie neighbourliood of rice fields. Cicindela sexpunctaM 
is a very effective and abundant natural enemy of tMs pest in Tonking. 

2) L. acuta Thumb., which causes similar damage, is widely spread 
in the Philippines ; in 1909 it caused serious damage to the rice fields in 
Ce3don. 

II. Funci. — Finally the writer mentions t*wo fungi : UsUUgimidea 
virens Tak. and Tilktia horrida Tak. (1). 

The former, restricted to rice, is common in Tonking, the ten-months’ 
rice being most particularly attacked. Near Hanoi as many as 15 diseased 
grains have been found on one panicle by the writer. It is most abundant 
in rice fields which are badly cultivated. The infested grain sw'eils and 
assumes a yellowish-green colour more or less intense according to the 
development of the disease ; it soon becomes a dull green velvety mass 
covered wfith spores, from 6 to 10 mm. in size and darkening in colour until 
almost black, whilst its surface disintegrates and falls to dust : beneath 
the greenish-black dusty layer of spores there remains a small very hard, 
orange-yellow mass with a hard wvhite centre. The fungus is cotnmon 
in Japan, China, etc. 

Tilletia horrida also attacks the grains in the panicle, converting 'them 
into a black poivdery mass of spores. The writer has observed it on ten- 
months' rice near Hanoi and in the province of Phu-Yen. It is much 
rarer than U. virens. 

§72 - The 'Mole Cricket {Gryllotaipa. vulgaris) damaging Rice Fields in 

Italy. — Novelli, N., in II Giornale M Risicoltura, Year IV, No 13, pp. 189-193. 

Vercelli, July 15,1914. 

The writer records that the mole cricket occurs in increasing numbers 
in certain irrigated rice-growing districts in Italj', where the conditions are 
undoubtedly very favourable to its development. 

It causes considerable damage and the writer has seen entire fields 
almost devastated by the Insect. Wheat, oats and barley have been badly 
thinned and maize reduced so as to require re-seeding. Where the crops 
were drilled the damage was .worse, since the crickets follow along the 
.'lines more easily. Close to the banks di\dding the rice plots in the 
previous year, the damage is always complete; wheat or maize following 
grass' is always greatly thinned and market garden crops are very seriously 
^ damaged. Dry land rice is attacked similarly to wheat ; and in ordinary 
cultivation they come down from the banks to devour the rice when the 
water is run 'off,.,,, especially at the ^first drying. '' The banks often become 
so infested by these insects that their resistance to water becomes seriously 
impaired, the escaping water' giving rise' to so-called cold spots* below, 
where the rice remains stunted. 

The writer points out the importance of adopting measures against 
this pest without .delay and recommends the following : ii) summer, eulti- 
vation in the .irrigated regions, so as to interfere with the development of 
the insect, and destruction' of the nests by children or labourers following 

See No, 992, B. Maxdi 1911. ^ (JSA). 
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tfie plougli : stamping on them is stifflcient to destroy the eggs or young 
larvae; b) emlj plongbing of the le3^s intended for wheat, maize, etc., 
followed b}” a second ploughing before sowing ; c) searching for the 
insects during the irrigation of the fields: as the water rises they leave 
their burrows and collect on the higher ground, many swimming to- the 
banks, where thej^^ can easily be destroyed; d) searching for the insects 
and their nests in tlie banks, or injection of carbon di-sulphide in holes 
8 itiches or more deep and 30 inches apart, or watering the banks with 
20 per cent, petroleum emiilsicn: any insects which come out on the sur- 
face as a result of these treatments can easily be destroyed under the feet. 

973 - Sweet Potato SpMnx {Herse convolvuli ?) to Matai — Fatctee, j. c, ia 
The Agriculiuml Journal of ihe Union of Smith Africa^ VoL VII, No. 4, pp. 515-519, 
fig. I. Pretoria, 1914. 

The sweet-pctato industry in the Nenr Hanover-Balton District 
in Natal has ir creased rapidly in recent years. There are probably about 
2000 acres under sweet potatoes every year, and the gross value of the 
crop is about £20 000. # 

In November 1913 reports from the district came in about severe 
injury to the crop caused by a larva which the writer refers doubtfully 
tc Herse convoividi D. It devours the leaves of the sweet potatoes, 
causing a loss which, is estimated at from 25 to 50 per cent, and evem^notg^ 
One 17-acre field was severeh^ infested and the whole of it was practically 
defoliated in the course of a week. ** 

Growers are of opinion that there are three occurrences of the larvae 
every season, one towards the end of November, one in January and an- 
other in March. The January infestation seems to be that most feared. 
At Schroeders in Natal the insect has been known for the past twentyyears. 

The writer gives the following information on the life-history of the 
sphinx : the eggs are laid singly^ on the under sides of the leaves : the larvae 
shorn* a great variation in colour and markings, the majority, however, 
being dark brown ; pupation takes place in the soil 

From dead larvae Tachinid flies have been reared, as well as a small, 
Chaidd which might be a hyperparasite. 

The expeximeiits carried on at Schroeders on a small scale indicate 
that the sphinx can be readily controlled by the use of arsenical sprays. 
Paris green gave the best results, but arsenate of lead will probably also 
answer the same purpose. The former was used at the rate 01 i lb, to 

2 lbs. of lime and 75 gallons of water, and arsensite of lead at the rate of 

3 lbs, to 50 gallons. The mixtures were sw^eetened in both cases. From 
30 to 80 per cent, of the larvae were thus killed and besides this the sprayed 
areas were markedly avoided by migrating larvae. Hand-picMng ' will 
probably be very successful on a small scale, and since the insect hibernates 
in all probability as a pupa in the soil, thorough winter ploughing and 
harrowing mnj destro3' xnau'y' of the pupae and thus aid in the control of 
the pest. During their migratiotis the caterpillars might be killed by 
digging ditches for them to collect in or by the use of poison bait spread' 
across their line of march. 
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974 - Lai®e Narcissus Ply {Merodon eqaestris) and Small Narcissus Fly 
{Eumerus strigatus) Injurious to Bulbs in Great Britain and Ireland. — 

Board of Agficidiure and Fisheries, Leaflet, No. 286, pp. 1-7, i plate. I^ondon, 1914. 

Of the various animal pests attacking the bulbs o! ISiarcissi and re- 
lated plants, none are more injurious than the ti^o Narcissus flies. Mo- 
radon eqmstris F. and Eumerus strigatus Flu. The former, often known as 
the I^atge Narcissus Fly has been known in England' since 1869, and 
is BOW widely distributed in England and Wales, while it also occurs in 
many parts of Scotland and in Ireland. It is generally supposed to have 
been brought to England, probably from Holland, but in the opinion ot 
others it is considered to be native. 

The systematic description of the insect is given in the leaflet together 
with its life history. 

The bulbs attacked include the Narcissus, li^-acinth. Tulips irarely), 
Amaryllis, Habranthtis, Vailota, Galtonia, Scylla and beucojuin. As 
regards Narcissus, it has been observed that the hard bulbs of the N. ma- 
%imus and N, spurius type are least attacked, while the most susceptible 
'"hie the N. poeMcus and Ah Lecdsii varieties, and, further, that varieties with 
coloured cups are more susceptible than those without. 

The interior of the bulbs is hollowed out, a wet mass of fiass and 
decayed matter only remaining. The decay due to Merodon, however, 
does not cause such a complete breakdown of the bulb as in the case of 
an attack by Eumerus. 

lAHien the larvae are large the infested bulbs can be detected by gently 
pressing near the neck with the fingers : sound bulbs being hard, and in- 
fested ones less resistant. When the larvae are young, it is much more 
difficult to be sure of their presence, but it is said that any bulb in which 
the basal ring is incomplete or damaged should be regarded with suspicion . 

When a number of bulbs in a row fail to appear in the spring, those 
which have missed should be searched for and destroyed. Bulbs should be 
lifted in summer and all found to be infected should be destroyed. Bulbs 
may be steeped in water for from 24 to 48 hours. The water should be 
just warm, and if possible should not be allowed to become very cold in 
order not to injure the bulbs. The steeping seems to make the bulbs 
swell, so that the larvae are forced out or drowned, though they can live 
for many days when immersed. This treatment has been found very 
effective. Netting the flies with a butterfly net has been found quite 
successful in gardens. 

The Small Narcissus Fly {Eumerus sfrigatus) has been only recently 
recognized as seriously injurious to Narcissi ; it attacks also Hyacinths, 
Onions and Shallots (the two latter only on the Continent). 

The systematic description of this insect, as well as its life-history, 
which has not yet been completely traced, are given in the leaflet. ■ 

In, an advanced stage of the attack the interior of the bulb is entirely 
destroyed and is full, of a semi-liquid decaying mass. The attack: seems, 
to begin at the neck, and in' mild cases the larvae are found: in the neck or 
under the scales at one side. , The presence of many larvae and the, 'Complete 
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deca^r produced distiiigiiisli the damage done by E-umerm from that done 
by Memdon, 

The destriictioB of affected bulbs when lifting is obviously? indicated, 
and since the decay produced is rapid there is little difficulty in tecogiiiz- 
ing them. Early lifting also seems desirable to destroy the larvae before 
the emergence of the second brood. 

The larvae of several other flies are frequently found in bulbs decay- 
ing from other causes, but they do not appear ever to start an attack on 
a healthy bulb. The commonest species are Lonchaea chorea and species 
of Scaiopse and Sciara, 
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FIRST PART. 

ORIGINAL ARTICLES 


The Grass and Clover Seed Industry in New Zealand 

by 

A. H. Cockayne 

Biologist, Departfmnt of Agriculture, Industry and Commerce, New Zealand, 


New’ Zealand Agriculture is not ccnspicuoiis for harvested crops. The 
area devoted to them is insignificant when compared with that utilized for 
grazing or feeding-off b]7 stock. During the season 1913-14 less than eight 
hundred thousand acres out of a total of forty odd million acres that are 
under occupation were utilized for the production of all kinds of harveted 
produce, including hay. Dess than one per cent of the sown grass- 
lands ate annually cut for hay, and this gives a very^ clear indication of the 
small provision that need be made in New Zealand for the production of 
stored winter feed. As, compartiveh speaking, no exportation of cereals 
takes place, the reason for the minor position of annually harvested 
crops is readily explained. Of the 800 000 acres employed in their produc- 
tion, over 100000, or more than 12 per cent., were' devoted to grass 
and cIo\'er seed. Thus the growing of '"pasture seeds'' occupies quite 
an important position amongst the 'minor agricultural industries; in point 
of view of both acreage and valtie of production, pasture seed raising 
ranks third in importance (after oats and wheat) and fat exceeds in value 
the hay crop. , 

Although New Zealand is 'eminently adapted for the successful prod ac- 
tion of all kinds of pasture seeds a large quantity is annually imported. 
This is due to the fact that the utilization of land purely for growing pasture 
seeds is rarel} attempted, and unless the growing of a’ comparatively pure 
crop of any grass or clover will fulfil other functions besides that of produ- 
cing a seed crop its cultivation is not entertained. .The only grasses 
that' 'are grown on any, extended scale purely for seed production,, are 
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Crested Dogstail and Western Woltlis Ryegrass ; in nearly overy other 
case the primary object in the laying down of grassland is the sectixing of 
either temporary or permanent pasturage. \'l7l2ether or not the grassland 
will be shut up for seed depends on the market prospects and whether the 
farmer intends to stock the whole of his grazing area fully during the sum- 
mer. The profit to be made by temporary fattening is in most cases the 
deciding factor. Thus grass and clover seed raising can in New Zealand 
be looked upon as really a bye-product of pasture land made use of 
when it appears to be more profitable to let the seed mature than to feed 
ofi the growing herbage with grazing animals for the elaboration of mutton, 
beef or butter fat. It would thus be surmised that the main pasture seeds 
produced in the Dominion would be those that comprise the dominant 
elements of the ordinary pastures. This surmise w^oiild be quite correct : 
the two main grass seeds produced are those of Ryegrass and Cocksfoot, 
which represent the two main grasses used in pasture formation and which 
form the dominating elements in the majority of the sown grasslands of 
New Zealand. 

The demand fox '' pasture seeds ” in New Zealand is large and probabh^ 
no other country in the world uses ' a larger variety in the lajfiiig down of 
permanent pastures. The formation of permanent pasture is one of the 
most important features of New Zealand agriculture. There is no natural 
grassland that in any way corresponds with true pasture and the grasslands 
of New Zealand can be sharply dimded into two classes : the natural grass- 
lands and the sown grasslands. The former are characterized by the domi- 
nance of tall, densely?' tufted tussock grasses, belonging to the genera and 
FesHica, growing at more or less regular intervals from one another and 
never making a compact sward capable of being mown. The sown grasslands 
axe characterized by consisting almost entirely of European pasture grasses 
belonging mainly to the genera Dactylis, Lolimt., Festuca, AgrosHs and 
Hokns, and forming in most cases a uniform sward kept closely’’ cropped 
by grazing animals. The sown grasslands comprise some 17 million acres, 
of which about four million consist of leys with a duration of from 2 to 7 
years, the remainder being permanent pasture. Each year about one 
million acres ate sown down in temporary and permanent' pasture, the area 
in the latter being steadily increased through the conversion of native 
vegetation, mainly forest, into grassland. As roughly over 25 pounds 
of seed ^ is used per acre, the annual consumption of pasture seeds is 
roughly about 12 000 tons. 

Although a very large variety of grasses and clovers are sown in 
New Zealand, only a few are grown for seed purposes in sufficient quanti- 
ties to satisf}^ the local demand. These ate the following : 

1. Ferennial Ryegrass {Lolhmi perenm). 

2. Italian Ryegrass {Lolium imlicum). 

3. Cocksfoot {Daciylts glomerata), 

4. Chewing's Fescue {Festucc saburicok). 

5. Danthonia (D. pilosa and D. semi annularis) 

6. Ratstail {Sporoholus indicus). 
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7. Prairie grass {Bromiii* tmioloides). 

8. Reed Fescue {Feshica arimMnacea). 

g. Yorkshire Fog {Holciis lanatus). 

10. Suckling Clover (Tri folium minus). 

11. Boyd^s Clover {Lotus ongiistissimus), 

12* Fiicerne {MedLago .Mtiva). 

The following are regularly produced, but in insufficient quantity to cater 
fully for the local demand : 

1. Crested Dogstail {Cynosurus cristaUis). 

2. Meadow Foxtail {Alopeciifiis pratensis). 

3. Red Clover {Trifolium pratense). 

4. White Clover {Tri folium repens). 

5. Birdsfoot Trefoil {Lotus uliginosus) . 

6. Western Wolths Ryegrass {Lolium italicmn var.). 

Grasses and clovers that are regularly used in the laying down of pas- 
ture but which are rarely harvested in any appreciable amounts are the 
following : 

1. Rentuelc^^ blue grass {Poa pratey^sisi. 

2. Poa irivialis. 

3. Timothy {Phleimt pratense). 

4. Sheeps Fescue {Festuca ovina). 

5. Red Fescue {Festuca rubra). 

6. Hard Fescue {Festuca duriuscula) . 

7. Meadow Fescue {Festuca prafensis). 

8. Fiorin {Agrostis alba). 

9. Red Top {Agrostis vulgaris). 

10. Brown Top {Agrostis canina). 

11. Paspaliim {Paspalum dilatatum). 

12. Alsyke {Trifolium hyhridum). 

13. Trefoil {Medicago lupulina). 

It will be noted that nearly, ah the recognised pasture grasses of Europe 
are made use of, with the notable exception of Tall Oat Grass {Affhen-^ 
atherum elaiius) ; although fairh^ widely naturalized, it is not used in New 
Zealand agriculture. 

The main Pasture Seeds harvested. 

Perennial Ryegrass. — About 50 000 acres ate . atinuaEy cut 
for seed. The majority is harvested from’ pastures of short duration, al- 
though a proportion is procured from permanent pastures. In many parts, 
notably on the east coast of the South Island, it is a regular practice to crop 
land for a season or two with annual crops and then lay it down in 
grass. White and Red C^ver ; it then remains in pasture until such, time as 
the land is again required for cropping and during this period several crops 
of seed raa3^ be taken off. The permanent pastures of Ryegrass are"mostly 
found in the North Island and,if not required for fattening purposes a' seed 
crop is harvested in certain cases annually. In most cases stock,a,re''exclu-'' 
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cied for about three months of the 3’^ear, but in certain instances the land 
may be lightly stocked even after it has been decided to harvest a seed crop. 
The crop is generahy cut with a reaper and binder, but a stripper be 
occasionally employed. The yield varies from 400 to 600 pounds per acre. 
The land from which the seed is harvested is ordinary pasture in which 
Ryegrass, although dominant, is only one of the elements of the associa- 
tion ; as no cultural methods are adopted the harvested product contains 
a large proportion of seeds other than Ryegrass. Thus the cleaning of 
the harvested, seed is a very important matter and in some instances a 
loss of over 50 per cent, by wieght is experienced in the dressing, although 
as a rule 25 per cent, may be looked upon as the average. The cleaning 
is done by power machines: in most cases rotary riddles of varying mesh 
are employed for removal of the extraneous seeds, and winnowing is also 
utilized for the extraction of light seed. The bushel weight varies from 
26 to 36 lbs. and 30 lbs. is looked upon as the minimum bushel 
weight of first-class machine-dressed seed. The germination of high grade 
seed is over 90 per cent., and 75 per cent, is the average of all lines. The 
total crop sometimes exceeds 8 000 tons of dressed seed, and nearly the 
whole of this is used localh^ only a cemparatively small quantity being 
exported and that mainly to Australia. 

It is difficult to determine the amount of Italian Ryegras produced, 
as there are no separate figures for this crop, but i 000 tons would be a 
moderate estimate. The yield of Italian is on the whole higher than that 
of Perennial Ryegrass, and the bushel weight is rareh^ more than 23 pounds. 
In most caseg the purity of macliine-dressed seed is low, owdng to the large 
amount of Perennial Ryegrass that is genexall}^ present in the pastures from 
which the seed is har\^ested. 

Cocks'hoi. — An average of 30 00c acres is annually haiw^ested. The 
main quantity of seed is produced on steep hillsides on Banks Peninsula in 
the South Island and is termed “’Akaroa"’ Cocksfoot. Cocksfoot is also 
harvested by machines from level pastures of Cocksfoot and Ryegrass, when 
it is termed ' ' Plains Cocksfoot” , and even after maclnne dressing may contain 
as much as 30 per cent, of Ryegrass. All the hillside Cocksfoot is cut 
and threshed by hand labour and each man is paid from is $d to is 6 ^ per 
hour. The bushel w^eiglit of machine-dressed seed varies from 14 to 20 
pounds, 16 lbs. being looked upon as the standard. The average yield 
is about i 6 d lbs. j>er acre and tbe loss in cleaning averages 20 per cent. 
Machine-dressed seed of 16 pounds bushel weight generall}^ contains less 
than 3 per cent, of extraneous seeds (consisting mainly of Holcus lancMs^ 
and Hypachaeris raMcata) and about 10 per cent, of empty and semi-empty 
husks. The germination of the pure seed averages about 84 per cent. 
The annual crop occasionally exceeds 2 000 tons of dressed seed. A consi- 
derable amount^ of Cocksfoot is exported to Europe, and for years Hew 
Zealand seed was looked upon as superior to that from any other country ; 
at the present time, however, Banish seed is looked upon with more favotii' 
than formerly, and threatens to supersede New Zealand on the European 
markets unless our local seed is cleaned to a higher standard than is at 
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present adopted. The price of labour is now so high in New Zealand 
that the margin between the cost of the undressed seed and the average 
price for dressed seed in Europe is too small to allow of an> more loss in 
cleaiiliig than is now experienced. 

Chewing^ s FescAie [Festuca saburicola). — About 6 000 acres are an- 
nually harvested in the southern portion of the South Island. The ideld 
averages about 400 lbs. per acre. As Chewing's Fescue forms one of the 
purest of the Kew^ Zealand pasture associations, the amount of extraneous 
seeds is not great even in undressed samples, but seed of this fescue, like 
many other species of the genus, contains a large percentage of empty husks, 
and thus the loss in cleaning is often very great. A large proportion 
of the seed is exported to Europe where it is sold under the name of New 
Zealand Red Fescue. The germination is generally high and wdien har- 
vested under good conditions averages over 85 per cent. 


Pasture Seeds Harvested in Smauu Quantities. 

Besides the four grasses mentioned, a number of others are harvested 
ill limited quantities. The most important of these is Crested Dogstail, 
which is occasionally produced in sufficient amount to more than satish^ 
the annual local demand of about 150 tons. 

Clovers are not extensively harvested and roughly about 3 000 acres 
are cut for seed. The most important is Red Clover, nearl^^ always sold 
under the name of Cowgrass, but the quantit}^ l>roduced is never suffi- 
cient for local requirements. The large number of species that are regularly 
sown but not grown for seed is peculiar, but is explained by the fact that none 
of them normally occupy a dominant position in any type of pasture, al- 
though the majority are generally distributed throughout the majority of 
our sown grazing land. Wherever a pasture consists mainly of a single spe- 
cies it may be shut up and harv^ested for seed ; thus in certain instances 
such grasses as Meadow^ Foxtail, Danthonia, Prairie grass and Reed Fescue 
may be harvested in quite large amounts. In very few instances, how- 
ever, is the pasture laid down with the express intention of utilizing it for 
seed production, but the conditions being favourable for the final develop- 
ment of a comparativeh’' pure association of a single species the production 
of a seed crop of that particular species becomes profitable and this practice 
is then adopted. 

Seed Cleaning. 

There are tw-o s\ stems in vogue with regard to the cleaning of grass 
and clover seed. In the first one the merchant pays so much per pound 
to the farmer for Ws seed in the rough, i, e, uncleaned. ' In the other the 
merchant pays a certain price for the seed after it has been dressed and 
brought up to a 'Specified purity and bushel weight. I^lien seed is bought 
in the rough the merchant puts it through the ' cleaner, ' of which ^ he is 
generally the owner, and utilizes any bye-products that ma^’* resfiltT'^'Wheii' 
the merchant buys machine-dressed seed the farmer has, to pay for the, 
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cleaning and is credited with the vaitie of anx bye-products that are of any 
commercial value. The price paid fox cleaning varies \rith the kind of seed 
that is being dealt with. Ryegrass generally costs 3^ for eveiy^ 20 pounds 
put through the maclime,, and Cocksfoot and Chewing's Fescue about per 
poiiiid> while Crested Dogstail generally averages about d per pound. The 
price charged for clover cleaning varies according to the purity to which 
it has to be dressed ^ but % d per pound is about the average price in vogue. 

The large amount of impurities that are general in New Zealand harves- 
ted grasses and clovers, due to the utilization of ordinary mixed pasture 
for their production, has necessitated the invention of many mechanical 
demces in order to produce a clean line. The majority of the seed-cleaning 
machines in use are manufactured locally and have been specially designed 
to suit local requirements. 


Byk-frodijcts of Seed Cee^^istixo. 

The main object of seed cleaning in New Zealand is the more or less 
total removal of all extraneous seeds. It is not unusual for maii]^ lines 
to contain large quantities of extraneous seeds that have a coiuniercial 
value and many of the cleanings are re-cleaned and sold. In man^r instances 
the value of the b^’e-products of the macMne cleaning are sufficient ,to 
cover the 'Cost of dressing the original seed, and in certain instances the 
bye-product ma^' be more valuable than the seed that is being dealt wdth. 
The main grass and clover seeds of commercial value found in cleanings 
are as follows ; 

1) Yorkshire Fog {Holcus lanatus). — A bye-product of most grass 
seeds in New* Zealand, Although Yorshire Fog is only’ intentionally sown 
in- certain situations, it is a regular constituent of nearly all pastures. 
The covering glumes ate always removed in the cleaning process and the 
re-cleaned article is quoted as shelled' Fog 'k The majority of the seed is 
exported to Furope and Australia. 

2) Suckling Clover (Trijolium mintis). — Like Yorkshire Fog, SucMing 
Clover is a regular constituent in all pastures although it is rarely inten- 
tionally sown. The seed is all exported to Fiirope and is most probably used 
as an adulterant in Ydiite Clover. It is significant in this respect that the 
brighter the sample the more readily will it sell, while dark coloured lines, 
even though the germination and purity ma3^ be excellent, are coxiipar- 
ativeh^ unsaleable. 

3) White Clover {Trijolium repens). — Wffiite Clover is frequent 

ill undressed Ryegrass seed and whenever it occurs in appreciable quanti- 
ties is re-cleaned. It 'is generally of excellent quality- and is often used, to 
mix with imported lines to improve the colour. In certain instances 
undressed R3-egrass may contain as much as 25 per cent, of White 
Clover. ' , / 

The major portion of the cleanings from, New Zealand seed consist of 
Sorrel {Rumex Acetosella)^ Goosegrass {Bromus hordeaceus), Gatsear 
(Hypochiu^ris radicata) and .Sweet Vernal {Anthoxanthum oiofafywm), while 
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d-ttring certain seasons large amoimts of Ergot sclexotia are removed from 
Ryegrass. ISTone of these have any commercial value, although at times 
certain of the cleanings are ground up and incorporated into stock feeds. 
In general, however, the majority of the cleanings are burnt. 

Adulteration of Seed. 

Comparativeh’ no adulteration of pasture seeds occurs in New Zealand. 
In certain instauces Chewing's Rescue {Festnca sahiiricola) may be sold 
under the name of Sheep's Rescue {Fesiuca dvina) and occasionally SuckHng 
Clover {Trijolimn minns) is added to lines of White Clover. Rormerh' 
Cocksfoot wViS sometimes adulterated with either Ryegrass or Chewing's 
Fescue, but this x^ractice is now rare. The mixing of dift'ereiit grades of 
the same species is, hov/ever, not uncommon. This refers more particti- 
lariy to Ryegrass, where a low and a high germinating line ina}? be mixed 
together in about equal amounts. There are many lines of New Zealand 
giowm gr.asses on the market that contain' a very large' percentage of ' ex- 
traneous seeds, but these are in no case examples of adulteration. The^^ 
simply represent seed that has not been properly dressed and has beeii 
harvested from mixed pasture in which a single species, although the do- 
minant element of the association, may not occupy more than 70 per cent, 
of the ground. Ordinary machine-dressed seed, with the exception of Ita • 
lian Ryegrass, however, is nearly always of high purity so far as freedom 
from extraneous seeds is concerned. Seed cleaning has in New^ Zealand been 
raised to a art and the standard set by seed cleaners is so high that 
so far as purity is concerned, machine-dressed local seed compares more 
than favourably with that imported. 


The Present Condition of Forestry in Hiingary 

by 

KIroly Schmidt, 

Royal CoumeUor for Foresis and Waiers, 

Forest Legislation. — ■ The forest law NXXI, of 1879, ^^.rks an impor- 
tant point in the history of Hungarian forest economy. This lawy made 
necessary by the devastation and progressive diminution of the forests ^ 
between 1850 and' 1870, gave wide powers to the State, though at the 
same time respecting the rights of private property. ' After the abolition 
of servitudes and the development of small freeholds, large extents of 
forest fell into' the hands of peasants who, knew little about their manage- 
■ment, and either cleared them for cultivation or ruined them by excessivfe^ 
grazing. At the same time the economic development which 
X870 and the improvement -in' 'means of transport due to railway ."construc- 
tion, both increased the demand for wood und facilitated heavy .oxploita- 
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tion of the forests. It was thus essential for the State to take energetic 
action to check the constantly increasing deforestation. 

The clauses of the forest law, or forest code, as it may well be called, 
provide for the maintenance of forests in the interests of public economy and 
take full consideration of the question of situation and soil, dealing with 
protection forests, forests on shifting sands and those on soils which could 
not be profitably used for other types of cultivation (arable or grass land, 
gardens or vineyards). In the forests of the first type, clearing and clear 
felling are prohibited : in those of the other two types only clearing. Fur- 
ther, removal of litter is prohibited in protection forests and forests on 
shifting sands ; and in these types grazing is not allowed when it might 
result in damage to the trees, the young growth or the soil. 

The clauses relating to rational exploitation of the forests refer to 
forests owned b}’ the State, by jurisdictions*' (i), by communes, by reli- 
gious bodies and b^" the clergy ; as well as to forests under the control 
of special foundations and held in trust ; also to “ compossessoral " (2) fo- 
rests, which include those which, under the ''urbarial rule" (3), ha.ve become 
the property of the former vassals. Lastly, these clauses are also applic- 
able to forests belonging to limited companies founded for working mines 
ox for other industrial undertakings. The forest law imposes the ex- 
ploitation of the forests mentioned according to the plans for systematic 
management (Art. 17), and prohibits the employment for the purpose of 
persons other than forest agents who have been through a special technical 
training (Art. 21). 

The forests of the Kingdom of Hungary occupy an area of 22 113 950 acres, 
which is 27 per cent, of the total area of the counting Of this area, 
Hungary proper with Fiume possesses 18 332 010 acres (26 per cent, of its 
total area), while Croatia-Slavonia contains 3 781 940 acres (35 per cent, 
of the total area) . Under the forest law, the various forests are submitted 
to plans of management according to their nature as shown in Table I. 

As the owners of communal and other forests could not themselves 
bear the ex|>enses entailed the plans of management without 'burden- 
ing their estates with a mortgage out of proportion to their incomes, it was 
necessary to make the provisions of the forest law capable of practical ap- 
plication. For this purpose, law XXXI of 1879 supplemented b3^ law 
XIX of 1898, by virtue of which small and large communes possessing forest 
property of an area of at least ,5 000 arpents (7 no acres) onh^ have the 
right of maintaining forests at' their own expense if they can include in 
their budgets the sums necessary for the management of the woods, and 
if the exploitation proves profitable. If this is not the case, all these forests. 


(1) This is the title given to bodies, counties and free or ro5’al boroughs which for- 
merly had the right of holding courts of justice. 

(2) A “ Compc^sesorate is a meeting of nobility who hold in common certain lands 
which remain in the family without division. 

{3) This ride was established To allot to the peasants of every territory certain' lands, 
which they received either la cKchange for rights of usage or by purchase from the owner., 
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Table L — Classification oj forests for mmuigenienl. 



Hungary proper 

Cmaiia- 


witb Fiiime 

Slavonia 

4 

acres 

acres 

According to the type of land: 



Protection forest . . . . 

744 370 ■ 

88 820 

Forests on shifting sands 

274 860 

709 

Forests on true forest land 

14 951 320 

I 9S5 732 

Forests on land not confined to forest nse . . 

2 361 459 

I 706 680 

According to the ownership: 



State . . . : 

2 809 801 

S20 516 

Jurisdiction, Commimes 

3 05^ 241 

393 5H 

Religions bodies, the clergy 

I 193 006 

90 008 

Public foimdation.s 

190767 

— 

Private foundations 

14775 



In trust 

I 345 3:30 

— 

Com- ossessorates 

2 754 736 

I 469 853 

Limited companies 

311 618 

47 579 

Total submitted to the forest law 

11671075 

2 822 374 

Private property . . . . 

6 660 934 

959 567 


{*) TJie forests of Croatia-Slavonia are submitted to tbe system of management estab^ 
lisbed by the special law of 1894 and 1895 ; the regulations concerning fruition and 
exploitation agree in essentials with those of the law XXXI of 1879. 

as well as those to which art. 17 of the law of 1879 shall be under 

the State Forestry Department. 

For the administration of the forests, the owners are required to 
pay an annual tax. In 1912, the State administered 16 710 forest estates 
with an area of 5 058 432 acres. The taxes paid by the owners amounted 
to 792503 crowns (£33021), as against 2664142 crowns (£iii 006) for 
the expenses of the State. 

The provisions of the above-mentioned laws, as well as the data given 
above, show on the one hand that these laws ensure the preservation and 
maintenance of forests situated on land unsuitable for other cultivation, 
and on the other hand that they guarantee systematic exploitation con- 
trolled by the authorities to such an extent that the forests under uncon- 
trolled exploitation represent only a very small portion of the total area of 
forest in Hungary. Considering the unsystematic exploitation of the prece- 
ding period, this restriction was very necessary to the forestry of Hungary; 
moreover, it should continue to be so, for although as regards forest area 
our country ^ occupies a very , good, position, many of the Hungarian 
forests contain a relatively small bulk of standing timber, and consequently 
do not^ afford^ the permanent and, uniform production of normal forests. 

Disifihution of forests and species of trees ■ in the different -parts of. 
.Hungary, -—As most of the forest regions pf Hungary extend along tte ■Car- 
pathians and their spurs, they bear the characteristics of the, me^um 
,,'and high mountain types. ■ In the northern forest re.gion'are found pine, 
,^lver fir, spruce and beech. The regions of the east , (Eastern 'Hungary 'and 
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Tra^sylvallia) and tJae south-east, are for the most part covered with beech, 
silver fir and oak being of less importance. The forest region of the 
west is situated on the right bank of the Danube upon the slopes of the 
mount ains of intermediate altitude ; here, the principal trees are beech and 
oak, together with Scots pine. The region between the Danube and the 
Tisza, i, e, the Alfold, which extends to the southern frontier of the 
country, is the least rich in woods ; here, oak and beech play only an unim- 
portant part, and pine is almost, absent; on the other hand, false acacia is 
found and in some places willows and poplars. In general, the forests of 
Hungary consist of trees belonging to the Central European flora. The 
respective percentages are given in Table II. 

Tabuk II. — Percentage areas occupied by the di-ff event trees in Hungary. 


Beech 36.11 

Oaks {Q. kobur [pedtmculata] and Q, sessili flora) ... 2X.04 

Turkey oak (Q. Cerris) . 5.64 

Spruce 14.34 

Silver fir ' 4.34 

Hotnbeam 9.03 

Birdi 2.34 

Poplars and willows ' 2.16 

Ashes, elms, maples 1.42 

False acacia i.oo 

Scots pine 1.99 

I^rch , ' . . 0.06 

Aider 0.45 

nirnes o.oS 


There are also found, although rarely, Austrian pine (Pimis austriaca) 
and stone pine (P. Cembra). 

The area of 22 1 13 950 acres under forests in the Kingdom of Hungar}^ 
is distributed as follows : 

Hungary proper 

with Flume ■ Croatia-Slavoftia 

acres 

2520175 
S31 377 
430 389 


acres 

Beech and oilier breaddeaved trees . . 9 084 023 

Oaks ■ 4S72504 

Conifeis 43754^3 


Hungary possesses more beech than can be profitably used.' Although, 
beech is" finding increasingly wide uses, the practice has been adopted, as 
a piindpies of forest econom3’^ for special cases, of substituting oak, pine or 
silver fir for it. 

Forest Management. — More than 65 percent, of the forests of Hungary 
are high forest ; the rest are coppices, of which a very small portion are with 
standards. In someplaces, in consideration or the grazing rights, the system 
of grazing-forests has been maintained. - The spruce and oak forests are 
mostly exploited by clear felling with artificial regeneration ofThe' cleared 
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ground, while in forests of silver fix and ruixed forests the system of gradual 
felling obtains. In beechwoods either system is practised, according to the 
reqmremeiits of natural regeneration. In protection forests, and in some 
other places, in order to ensure regeneration and to guarantee the producti- 
vity of the soil, selection felling obtains. Coppice growing is practised 
especially in the smaller forests, sometimes also for the production of tan 
bark; further, in the poplar and willow plantations and in Robinia forests 
wMch cover the xllfold. In the high forests, the rotation varies between 
8o and 120 years ; in the coppices, between 10 and 60 years. 

The work of reafforestaiion. — In the system of the reafforestation of 
forests which have been cleared, artificial regeneration plays an increas- 
ingly important part. The Govenimeiit shows great activity in all that 
concerns the replanting of the communal ^ and other forests submitted 
to its management. Further, to assist regeneration, it encourages and 
favours the work of privateindividualsbymeansof grants. State premiums 
^and the annual ■ distribution of large quantities of young trees; these are 
supplied either gratuitously or at alow price. The forest law of 1879 
mg established a Kational Forest Bank, maintained by fines for the infraction 
of regulations, its funds are destined, for the most part, to provide premiums 
and 'Subsidies, and for carr3dng out useful forestry work. A considerable sum 
from the budget of the forests exploited by the State goes also to the creation 
of nurseries and to reafforestation. Further, a large sum is devoted from 
year to year to the regeneration of bare and eroded areas. Finally, the 
forest directions and the Treasury forest offices, as well as the foresters^ 
schools, distribute a large number of trees for reafforestation purposes. 

The following data afford an illustration of what I have just said : 
In 1912, the State gave 30 different premiums of the value of 15 000 crowns 
(£ 625) for the reafforestation of bare land effected independently of the 
State ; further, 1039 poor proprietors received grants of £ 6 390 for reafforest- 
ing ‘6 754 acres of bare land; four nurseries (116.4 ^ores) of the special for- 
esters' schools furnished 6986000 young trees; 186 nurseries (1360 acres) 
administered by the forest offices provided 64 586 000 trees. Of these trees 
37 265 000 were distributed free to 2101 proprietors. , From nurseries 
with^ an area of 845 acres managed by the owners at their own expense, 
46;'iiiillion trees were used for reafforestation. Finally, i 609 OOO' young trees 
'W^jre handed over to private individuals by the forest '.authorities' of the 
Treasury. In 1912 the areas planted were : 

acres 


Ivtod to' wliicsh art 17 of the law refers ■ , ' . , 138318 

Private land ,13 532 

Xand not prescribed for reafforestation 6766 

, Total . , 158 506 


• A further 74 908 acres, remained unplanted on account of unfavourable 
'climatic .conditions, deficiency 'of' seeds and .want of labour. ’ ' , , ' / 

’7'In 1913, the 'National' Forest "Bank gave £ 2"65'i'88 for reaffomstation. 
'^coording 'to the bu-dget' of '':fhe'''Commtnial'' forests/ etc*, a sum ,of fco 400 
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was devoted to the same object. Further, a sum of £54 000 m^-as granted 
for the reafforestation of bare and eroded land. 

We should also note that for a number of years the labours of the State ^ 
in the domain of forestry, especially in that of afforestation, have been.' 
crowned with success : thus the replanting of the moving sands on the bor- ' 
ders of the towns of Ssabadka and Szeged amongst others, and the fixing' 
of the moving sands of the Puszta Deliblfft, constitute remarkable pet” 
formances of Hungaiian forestry and are also weH known abroad. 

Exfloitation of forests and utilization of timber. — The timber felled 
on, moderate sized forest estates is, for the most part, used by the propri- 
etor for his domestic and agricultural requirements, so that only the larger 
estates are in a position to market timber ; this not only serves to satisfy ’ 
the demands of the country, but also gives rise to an export trade. 

The most valuable tree is oak, furnished by the forests of Fastern 
Hungary, Transylvania and Slavonia ; these oak woods enjoy a world- ' 
wide reputation. Then comes the JSj of the Carpathians and Transylvania, 
which can hold its own on the European market. As for beech wood for 
carpentry, its exportation, especially to Italy and Spain, is progressively 
increasing. 'The chief external trade is with Austria, whence we import' 
large quantities of deal. In 1912 the total amount imported by Hungary ' 
was 660 800 tons, worth £ i 334 000, while i 060 700 tons, worth £ 3 463 000, 
were exported. ^ 

Cattle breeding being practised on a large scale in Hungary, the ques- 
tion of pasturage has often caused difficulties, especially on account of 
the preventive measures adopted in favour of forestry. The question has ; 
been solved, thanks to the elaboration tod ■ application of the system of;:'' 
grazing forests, according to which the requirements of stock-breeding can'/ 
be satisfied as far as the state of the forest and its soil permit. At present,';-' 
most of the forests are already free from servitude and the work of divi-/' 
ding the properties is, to a great extent, completed. * ' ' ' ,/i' 

The State forests. — In Hungary, the largest owner of forests is the Trea-."' 
suty. Its forest enterprise, which has long been carried out in a system.-';;, 
atic manner, is one of the largest of the St'ate imdertakings, and is a consi-':''/ 
derable factor in its financial resources. Also from the points of view of:' 
public and economic interest, the State forests play an' importgjat^partmJ*' 
the, forestry of the country. 

Table III gives the area of the State properties in the forest regions'; 
according to the branches of cultivation. 

The total value of the properties amounted to £ 9 024 in 1912. , ^The'; 
distribution' of the various trees in the State forests is given for 1912 in 
Table IV. 

With the exception of some forests of oak ,and of softwood broad- 
leaved trees in the south of the country and in Slavonia which are in the 
plains', the State , forests clothe the mountain districts, especially in the 
highest zones. Above, these 'occur alpine pastures in many districts, and the 
greater part of the sterile ground is also found here in the. rocky regions above ; 
the limits of vegetation. The alpine pastures and the meadows are let tp; 
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Tabi^K III. — Areas of the Hungarian State properties 

in the forest regions (acres). 



Hungary proper . . . 

6 052 ' 

20 575 ! 

6® 446' 

60123 

164 Sgg; 

5308S1 

373 1S2I2 809 801- 

3 182983 

Croatia-Slavonia . . 

III 

3526' 

2&50; 

34 514 

I 2 X 6 ': 

18 202 ' 

60521: 820516; 

S81 037 

Totals . 

6 163'. 

24 ioi_ 

71 396; 

94 637' 

: 166 tisj 

71 290! 

433 7033630 317' 

4 064 020 


Table IV. — Area occupied hy the principal trees in the State forests 
of Hungary in 1912 (acres). 


Regulariy exploited forests. 



unex- : ' ' ■" 

... - : Oak 

oloited ; „ . 

Ccnifers 

Beech and 
other 
hardwood 
bioad-Ieaved 
trees 

Willow, 
poplar and 
other soft- 
wood broad- 
leaved trees 

Total of 
regularly 
exploit^ 
forests 

forests t higii 
} forest 

coppice 

Hungary proper. . . | 

306980! 263655 

4 599 

912 8671 

1 289 657 

30042. 

2 502 8ai 

Croatia-SIavouia . . i 

78228; 118956 

i i 

90162 

531 296 

! 1974 

! 742 3S8 

! 

Totals • • . 

I 385 108 1 384611! 

I i 

4 599 

I 003 02 Q 

! 

I 820 953j 

32016' 

j 

! . 

j 3 iS 45209 


the inhabitants of the respective districts. Of the alpine pastures belong- 
ing to the Treasury, about one-half are found in Matamaros county, 
where are established model dairies and cheese factories, which are being 
imitated in other districts of Hungary. In the mountainous regions, 
fish-breeding is also practised, trout being the most important fish. , Pas- 
turage, letting of meadows, fisheries, shooting, the temporary agricultural 
exploitation of clearings, brick-making and lime burning yield at present, 
as secondary resources of the forests, an annual revenue which, may be 
estimated at £ 75 000, while the primary resources, which include charcoal 
and the production of wood for firing, carpentry and building, as well as 
of sawn wood (beams, props and staves) bring in an annual revenue of 
£ 1 000 000. ' , ' ' . 

.According to the budget of 1912, the, expenditure on the State forests’ 
was £ 752 000 and 'the receipts were '£,1 033 obo, which gives, a balance tO' 
the good of £ 258 obo,:'or a profit of. is Sd per, acre. In previous years, 
when circumstances Were 'more favourable, "the budget showed profits of 
from £ 290 000 tO; £ 375 000. ' • ' ' 

Before gi.ving an opinion upon the results obtained in our time, it m 
.necessary to take into consi'derationrthefact, that it .is not yet po'^ibie 
, practise' in Hungary the intensive’ ^plbitation of forests which obtains in 
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Western coimtries ; on the other hand, we must not forget that wages, the 
great cost of transport, patronage charges and loans given free or at a low 
interest, are also a heavy burden upon the State enterprise. 

The timber is .sold by public auction, either as it stands or in depots 
as sawn timber. As wood for carpentry and builder's timber is also sold 
retail, not only the large merchants, but also small traders, are able to 
purchase it. The retail sale is effected according to prices fixed in the 
tariff for forest products. 

For transport, more than 6000 miles of large and small forest roads, 1 250 
miles of waterway and 168 miles of railway are available. Much importance 
is now attached to the last means of transport, on account of the great 
distances and the large quantity of timber of enormous dimensions to be 
transported. The expense of the organization of means of transport, build- 
ing and the purchase of real property must be estimated at £ 62 500 per 
annum. 

The cost of the reafforestation effected in 1912 on the State properties 
is set forth in Table V. 


Tabi^E V. — Reafforestation effected^ in 1912 on the State Properties, 



Reafforestation by means of j 

Total 

cost 

j Average cost per acre 
of reafforestation by 
means of 

natural | 
regeneration 

1 sowing 

J 

j planting 

1 

1 

sowing ! 

i 

planting 


1 BjCISS 

, acres 

acres 

£ 

s 

d 

s d 

Hungajy proper . . 

4352 

1 337 

24 489 

31 517 

9 

I 

25 8 

Croatia-Slavonia . . 

— 

536 

299 

834 

12 

.11 

32 7 

' ' Total . . J 

4 352 ' 

1873 

24 788 

32351 

— 

— 


In Hungary, the Treasury nurseries {857 acres) have furnished for: 

reafforestation of the State forests. * . 38 243 000 trees 

private persons . . ' i 609 000 ' » ^ ^ ' 

the promotion of silkworm 'breeding . 4892000 young mulberry trees. 

\'Of the ' trees supplied, 7 e were pines and 7$ daks and other ; 
'lesCVMvtrees. , ^ ^ 

In Croatia-Slavonia, the State nurseries (n % acres) yielded 701 000 
young trees for the use of the State forests. 

The Staff of the State forests consists of : 501 foresters, 87 accountants, ' 
8 clerks, ^ 'doctors, 22 assistant ’'foresters, 1391 forest rangers, 266 foremen. 
The number of permanent woodsmen, is. 2360,' while other workmen number 
about 22 000.. 

Organisation^ of film'' direction of all 
forestry matters devolves upon the Hungarian Ministry of Agriculture, 
'which for the accofoph^hfoSit' 'df’' rites ;ta^ 'Created iand'Tncorporated 
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two large forestry sections, of which one carries out the work relating to 
Hungary proper : viz, i) forest inspection and administration ; 2) arrange- 
ments regarding forest exploitation ; 3) administration of the forest 
register ; 4) experimental service ; 5) forest statistics ; 6) control of the Staff; 
7) technical instmction ; 8) the reafforestation of denuded land. The 
other section superintends all the economic and administrative business 
relating to the State forests situated in Hungary and Croatia-Slavonia, 
as well as all matters regarding the workmen, the proprietors and 
patronage. 

In order to ensure the general supendsion of all the forests, the country 
is divided into 20 districts, at the head of each of which is placed a royal 
forest inspector with the necessary assistants under him. In each county has 
been instituted a commission of forest police, to which the forest inspector 
is attached in the capacity of consulting member. Matters regarding 
infractions of forest regulations are dealt with by the administrative 
organs. , 

Compossessoral, communal and some other forests are administered 
by a forest direction with 43 forest offices, to which are subordinate 167 
forestry agencies which extend their services to 91 counties and municipal 
boroughs. The forests of the city of Fiume are directly under the Ministry. 
In the Government administration are employed 294 superior and 100 
subordinate ftmctionaries, who supervise the reafforestation work. The 
proprietors are responsible for the maintenance of the foresters. The 
State forests in Hungary are administered by four forest directions, four 
chief forest offices and seven other forest offices ; in Croatia-Slavonia, 
they are administered b}’* a forest direction, one chief forest office and one 
other forest office. 

In conclu^on we will give some information respecting instruction 
in forestry, the Service of forestry experiments and the paH played by 
the Kational Forestry Society. 

Forestry Imiruction, — In 1770, the Empress Maiia-Theresa found- 
ed at Selmeczbinya the Royal Academy of Mines, to which, was annexed,, 
in 1807 a chair of forestry and from which there afterwards developed the 
: Royal College of Mines and Forests. It trains foresters, for whom the course, 
extends over 4 years ; only students possessing matriculation’ diplomas, are 
adnntted. After passing the leaving-examination, students , must also 
'pass a State examination in forestry preceded by two consecutive years 
' of , practical work. 

' During the scholastic ,year' I9ii’-i9i2, the number of lecturers was 
,14, while , the students numbered, 405.. , 

Tower grade 'forestry instruction is ^venin the four Royal ,Forest 
Rangers' Schools,, founded by /the..„:State. between' 1883 and 1893 at'Kir^- 
lyhalom, Vaddszeidd, Tiptoujvar nnd . Gorgenyszentimre. The course' 
lasts, two years,' 'and the ,students are boarded. These schools give both 
theoretical and,, practical, instruction. Gne of them has, a normal supple- 
'.mentary course extendiug-tp,'' the; third year. ',The syllabus of the latteris 
''.-;'s9',artan.ged as ’t,0'„allow''Of/the studep^ ' being, eiuployed in the achuinistra- 
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tion of small prnmte forest estates. The teaching Staff of these four schools 
was in 1912 : 4 directors, 4 masters, 4 assistant masters and 18 forest 
rangers. Buring the scholastic year I9ii“i9i2, the number of students was 
157. These four schools have administered : 9881 acres of forests, 116 
acres of nurseries and 119 acres of botanical gardens. 

Those |>ersons who have received practical forestry instruction for 
three years, and have passed the examination for forest rangers may be 
regarded as fully competent from the technical point of view. 

In Crcatia-Slavonia, in 1898, a College of Forestry with a four years' 
course was attached to the University of Zagreb. The teaching Staff con- 
■sisted of 6 special forestry lecturers, and 23 University professors and 
Government functionaries. The number of ■ students in 1912 was 64. 
In Croatia, there is in addition a private school for forest rangers. 

Service of Forestry Expei'imenis. — In 1898, there was added to the 
College of Forestry a Central Station for Forestry Experiments, while 
four other such stations affiliated to the central one were attached to each 
of the Schools for Forest Rangers. These stations show great activity 
in all matters relating to planting, growth, conditions of cultivation, systems 
of management, etc. The results obtained from these experiments axe 
published in the periodical entitled Erdeszeti Kiserletek (Forestry Experi- 
ments) . 

The National Forestry Society ^ which has its seat in Budapest, was 
founded in 1863. It possesses 2087 members (of whom 867 are original 
members and 1220 ordinary members). It has a library and has published 
for the last 53 years a bi-monthly periodical - Erdeszeti Lapok (Forestry 
leaflets). Further, it makes a grant to the professional journal Erdo (The 
Forest) intended for subordinate forest officials. At the end of 1913, it 
had a capital of £.42 072. Its aim is to increase the spread of useful 
information concerning forestry, and to guarantee the interests of forest 
agents and assist their widows and orphans. 

There are in addition : three Provincial Forestry Societies, the Fo- 
restry and 'Eunting Society, and the Society of Subordinate Forest Officials. 

Ill 1877, Forestry Society of Croaiia-Slavonia was founded at Zagreb ; 
it, now has 1405 members. This society publishes the forestry' jouma! 
Sumarskt List (Journal, of Forestry) and as a supplement to the latter, 
LugarsM Vijestnik (Foresters' Communications). At the end of 1913, 
its capital amounted to £ 7856. 

Report ofi the Poultry Industry in South Australia 

^>y 

D. F. IfAxmm, 

Poultry Expert & Lecturer. 

From the eaiEest days of the founding of this State, poultry fceepihf 
has formed a by no means inconsiderable branch of rural industries. It 
was scran found that the equable dimate and general conditions were most 
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favourable to all breeds and varieties of domestic poiiltr}^ Various im- 
portations of different breeds were made from time to time tmtil in due 
course the newest breeds and varieties evolved in other countries were 
soon represented here. The fancier was primarily responsible for the intro- 
duction of the various breeds, and very soon poultry societies and shows 
were organised. At the present time there is one I\ietropolitaii Societ3^ 
in addition to which the Royal Agricultural and Horticultural Society does 
much to encourage the poultry fanciers, and provides numerous classes 
at its Shows. In the country districts are numerous poultry societies, and 
also Agiicultural Societies w’^hich provide classes for poultry at their annual 
shows. Specialist clubs attend more particularly to the welfare of several 
of the prominent breeds. 

The poultiy fanciers as a rule are not large breeders, and few breed 
more than two hundred chickens in a year. Farmers thoughout the State 
keep flocks varying in numbers from one to five hundred. The utility 
breeders, collective^, are becoming an important factor in this State, and 
many of them breed from one to five thousand or more chickens in a season. 
At' the present time there is a general move in the direction of larger plants, 
and several are in operation which will shortly provide for several thousand 
layers and the production annually of many thousands of chickens. Egg 
production is receiving more attention than flesh production, as the^' gen- 
eral opinion is that the former is the more certain, and also the more profit- 
able branch. 

Among the utility, breeders for egg production the White Leghorn 
(Australian type) is the most popular. There are a few who breed Min- ' 
orcas, Brown Leghorns, and laying strains of Orpingtons, Langshans 
and Wyandottes. The all round breeds such as Orpingtons and Wyan- 
dottes, Langshans, and Plymouth Rocks are bred in fair numbers and there 
is every evidence that there will shortly be a great revival' in these, or at 
amy rate some of them. 

Imports, — No poultry or eggs for human consumption are imported 
into this vState. Poultry breeders import on the average about a thousand 
head of various breeds from the other States, and oversea, for breeding pur- 
poses. They also obtain from the other States annually a few "hundred 
dozens of eggs for hatching. 

' /Exports, — vShipments of eggs in cold storage have been' successfully 
.sent to England. Each year some thousands oi chickens and; ducklings 
have. also'. been shipped to England where, they . realised excellent prices.. 
At the present time thC' great prosperity and rapidly increasing population 
of the, Australian States result in excellent markets for all our available; 
'Surplus. Increased ' prosperity and' large demand have ' resulted in ver>' 
materially; improved prices, so that the prospects of the ovensea trade, -.as,, 

. at present, are not' so enticing as they were. The annual value of eggs and' 
poultry sent 'to the other Australian States is over £ 150 000, and the , 
annual value of the, .poultry products of this State is £ "750 000. While the 
''.growth of the industry has been satisfactory 'as regards quantity, .. :the in- 
; ''Creased value is largdy due .to .higher prices obtained for the products. 
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Tabes I. 

— Result . 



No. of Hens. 

: Eggs 'raid. i 

Average 

per Hen, 

ist Test, held at Magill 

1903-04 . * . . 

156 

20 630 1 

132 

2iid 5) Roseworthy 1904-05 . . . . 

186 

21 701 ! 

II7 

3rd '.1 

1905-06 . . . . 

186 

31 962 ' 

171 

4tll >i V , > 

1907-08 . . . , 

450 

So 959 

179.9 

5tli » 

1908-09 . . . 

336 

63 818 i 

190 

6 th ). 

1909-10 . . . , 

678 

' 126 133 

186 

7th f 

19Z0-21 . . . 

534 

102 723 i 

19^.3 

8th 

1911-12 . . . . 

756 

: 133093 I 

176.04.., 

9th > 

1912-23 . . . . 

804 

: 146 329 

182 


I^arge aitiiubers of Mgli class stock are sent to the adjoining States, KeW' 
Zealand, Sonth Africa, America, India, and other parts. 

Prospects of the mdusiry. — There is no’ branch of rural activity which 
can oiler to the producers of this State a more satisfactory prospect^' aS' 
regards markets. Kot only are the interstate markets satisfactory and 
likely to eontiiiue/ but in addition the general shortage in the' World*s sup- 
plies of eggs and table poultry affords markets in England and on the Con- 
tment, which will be available for profitable exploitation in the near future. 

Government Assistance, — Seventeen years ago the Government of 
the' day was struck by the possibilities of the industry. An experienced 
bree'der and expert was appointed to lecture in the country districts and 
to write pamphlets and articles and to take steps to promote the breeding 
of poultry on commercial lines. Grants of money were made to various 
poultry and agricultural societies to provide prizes to encourage the. 
breeding of certain specified breeds of poultry. . ^ 

Exhibits of an instructive nature were organised, and 'Staged at the 
metropolitan and the chief country agricultural shows. These^ exhibits 
demonstrated the best methods of packing eggs and poultry' for market. 
Principal foods, with their uses and feeding values, were shown, together 
with a mass of valuable information in statistical form 'easily understood. 
In co'iinectioii with the export trade to England the State made cash ad-' 
vances on both eggs and poultry shipped, in addition to undertaking the 
grading, ^ packing and shipping of eggs, and the killing, preparation, grading 
and pacMng'ol ''table poultry,, also the sale in England. 

The Poultry 'Section of the , Department of Agriculture is organised'^ 
as folloms '' ^ , , . ' ' 

The Poultry Expert & Lecturer is officer-iii-cliarge, assisted" by' 
two Inspectors. Cort'^pondence, which indudes a large amount of "ins- 
truction, the designing o'f poultry plants for breeders, investigation, of 
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of the series of Tests. 










Eggs mid by 

Wianing Pe». 

! Market Value 

Cost of Food 

: per Hen, 

1 Reinm pet Hen. 

I Profit per Hen. 

Average Price 

i of Eggs per Dot. 


£ 

s. 

i . 

1 

d . 

i 

d . 

£. 

d . 

; d . 

1032 

77 

7 

8 

7 

9 

; 9 

11 

2 

2 

! 10,8 

I 251 

53 

7 

4 

3 

I 

: 6 

31/4 

; 3 

2 

: 7‘74 

I 343 

93 

10 

II 

: 4 

II 

10 

7 

1 5 

8 

- 8.8 

1531 

; 273 

0 

0 

5 

4 % 

II 

10 

! 6 

5 V % 

1 9.3 

: , 1 447 

! 232 

19 

10 

5 

9 ^ ft 

13 

10 

i 8 

0% 

11.09 

1531 

1 470 

12 

5 

5 

6 Pa 

^3 

TO 

i 8 


ri.34 

' 1513 

358 17 8.9 

5 

10 14 

! 13 

5 

1 7 

6% 

1 1.2 

1589 

; 545 

6 

2.7 

; 4 

iiYi 

i ’ 14 

4^/4 

j 9 

5 % 

' 1 1.8 


663 

II 

2 

i 5 

7.8 

16 

6 

: 10 

10.2 

i 13.06 


diseases, the inspection of poultry yards under the Stock Diseases Act, 
are carried out from the Adelaide Office. 

The Expert lectures at various -country ' centres in connection' 
with local Agricultural Bureaux and Agricultural and other societies. 
He also lectures at the Agricultural College, Roseworthy, and gives 
annual courses at the School of Mines & Industries. Personal visits of 
inspection and to impart ad\dce on the spot are paid by the Expert and 
Inspectors. Beginners are supplied with plans of buildings, the erection 
of which is supervised ; and, if required, all operations are overloooked. 

PiMicatioffS.^^ — Through the Departmental Journal of Agriculture 
breeders are supplied each month with information contained in season- 
able notes, general and special articles. Much time is given to original 
research on diseases and parasites and the results are published in the Jour- 
nal and in Bulletin form. A Poultry Manual’' (now in the third edition) 
is on sale at a nominal price,' All other publications, including an exten- 
sive Annual Report and Bulletin on the Egg haying Competitions, are dis- 
tributed gratis. 

, / ; ' P&uUry Experiment Station. — Until recently there were three Poul- 
try Stations, one' at Roseworthy, on the Agricuitiiral College 'grounds, one 
at 'Murray Bridge, and one at Kybybolite, in the south east part of the 
State. 

It was deem'ed, desirable, for' many reasbns, 'to concentrate alt work" 
• At O'Ue centre and a new site was'chosen at Parafield. 'near Salisbury, ParA-; 
'field, was formerly a wheat-breeding station and consists of 100 acres 'of, 
first-class wheat land, but rather heavy for poultry. The distance ferom 
Adelaide is only' ri; miles; by nail and about 10 miles byroad. Here will 
be assembled, wi'-thmany additions, the dismantled poultry stations re- 
moved from the old - sites. „ The 'accommodation 'How in course of provision 
will , include a 'Mock'df' xbo' pens for ■ -.the haying Competition#- yards and 
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houses to arcotnmodate 5000 la3ring hens, 'and 150 pens cf breeding stock 
with cbickeii-reaxing yards to accommodate 10 000 to 12 000 chickens. 
There are two incubator rooms fitted with Cyphers hot-air macMnes of 400 
egg capacity. Two brooder houses each 100 ft. long are promded, and the 
brooders and incubators are heated by an air gas (gasoline) plant, which 
will save labour and obviate many disabilities. Food stores, and distri- 
buting houses, workshops, stables, etc., are also in course of erection. Water 
is laid on to all buildings and pens. The whole of the land will be under 
cultivation, and considerable areas of lucerne and other fodder crops will 
be grown under irrigation. 

In addition to the L-a^nng Competition it is intended to organise 
Single Testing Competitions. Each competitor will enter 6 pullets, each 
of which will be confined in a small house and run : this is a more accurate 
and scientific method than trap nesting. Food tests will be carried out, 
and mam’ problems connected with incubation, breeding, etc. will be^ dealt 
with. It is intended to accommodate sufficient laying hens to provide 
sufficient revenue to make the Station self supporting. 

The education value of this easily accessible Poultry Station will be 
very great. 

Later on provision will be made for students and also for the delivery 
of, short lectures to the public on visiting days. The present staff consists ; 
of seven assistants, Assistant Superintendent, , Superintendent and two 
farm hands. In addition to the 930 competition birds there are 50 pens 
of breeding stock and about 2000 layers. The breeds are White Leghorns 
and American Barred Pl3niiotith Hocks. I^ter on some other breeds will 
be'„stocked. 

Ths. Laying Competition. — The results of the South Australian State 
controlled Laying Competitions have attracted attention throughout the 
world. The object of these tests is to demonstrate that it pays to breed 
good strains of layers and also to house and feed them properly. These 
.three important considerations axe not always understood, nor is their' 
true value recognised. 

Table I (pp. 1403-1403) shows the results of the ' Competitions 
hitherto held. 

The current test 1:913-14 consists of 154 pens, the largest number ever 
gathered in one test. 

Ttere are three sections: Sec., i. Light Breeds; Sec. 2. Heavr^ Breeds; 
Sec. 3, Pens entered by Farmers, PastoraUsts, Fruit and Vegetable growers. 

The egg production in the first three months is satisfactory’’ and there 
is. every prospect that the final result will uphold the great .reputation of 
the^ fowls of' this. State. 

, EXFSRIMEN'rA.I, AND RnSHARCH WORK. 

Feeding poultry for. egg produiticn. — Luring recent years 'continuous 
feeding tests have been carried out at the Poultry Stations in connection; 
with the Egg Laying Competitions, .which are organised by 'the .'Lepart- 
mmt of Agricultiire. „ 



10 White Leghorn Pullets in each Test. 
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Table III. 


Breed 

Total Number : Total Number ; 
Eggs Laid for Eggs Laid ,for 
' IVarcii. ' Year. 

Average ' 

per Pea. 

Average 

per Hen. 

: Number 

I of 

Deaths. 

Blade Orpington . . 

.. . 140 

i 

' 3 495 j 

1 

699 I 

116.5 

[ 

1 7 

Silver Wyandotte . . 

• . 1 392 

1 4 930 ; 

986 

164.3 

1 3 

White Leghom . . - 

■ • ; 273 

i , 5515 i 

I 103 : 

183.8 

1 2 

i 


Table IV. — Egg 'production of various breeds. 


Nnmbet j Number : 



i 1 Average 1 

Average 

of ; of i 

Breeds. 


; Total i I 


Pens Birds ? 



! per Pea 

[ per Hen 

1 


1 


65. 1 

390 j 

■V.ni2te Leghorn 

. . . i 77 523 

I 192.67 

198.7 

19 ' 

114 i 

Black Orpttigton . 

. . . ; 20 045 

1 055.2 

1758 

4 1 

24 1 

Btdf Orpington 

. . . ! 3940 

985.2 

' 164 2 

1 

12 

White Orpington . . . . . . . 

... ,1 582 . 

791'' 

131.8 

5 , ,‘ 

30 

Silver Wyandotte ‘ 

. . . j 5 500 

1 100 

183.2 

4 

24 

White Wyandotte ■ . , 

• • • j 3 777 

944.25 

J 57-3 

3 


S, C.' Brown Leghorn , . 

. . . ! 3012 

I 004 

167.3 

2, 

12. 

1 it. C. Brown 'Leghorn 

. . : ' 1 987 

1 993-5 

185.5 

a. 

j X 2 

i IVIlnorca 

... 1 915 

957-5 

159-5 

2 

! 12 

1 Laiigslian 

- . . ' 2 106 j 

1053 

I 175-5 

I 

6 

I Black Leghorn 

... 964 

964 

160.6 

I 

: 6 

1 ' Buff I.^gliom . 

. . . ^ 733 ! 

738 

I 2 i 3 

I i 

1 6 i 

‘ Ancona. . . 

. . . ; I 000 

1 000 

1 66.6, 

I 

6 1 

Andalusian .......... 

- . . ' 961 

961 

I 160.I', 

^ i 

6 

Plymouth Rock 

. . . : I 069 

I 069 

! 178.1 

1 


Tkmiighout the series the feeding has been' only slightly varied and 
is as fallows: 

7 a. m. ' — Mash, a mixture made as follows: bran i part by weight,' 
is scMded over night generally with soup made from meat meal ; this is,'' 
mixed' with, pollard' two parts, and worked to a crainbly mass. Sometimes; 
. lucerne hay chaff, ^ in the ptoportion of about one third of the bulk, is'nsed. ^ 
' At noon a ' supply of cut green food is fed, and ' in the evening a meal of 
grain, which is ■ 'generall}' wheat. , In cold weather maize, oats, and p&:s; 
are fed occasionaliy, " ^ 

It may be added, that the birds are confined in yards 10 feet wide, .by,. 
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Table V. — Fertility Test (Male bird removed Dec. 12), 


Dat? Eggs Laid 

Eggs set 

Fertile 

Infertile. ’ 

Per Cent. ' 

1911 

Dec,;Bib£r 12 th 

10 

10 


100 

iSth 

10 

10 


100 

I 4 tli 

10 

10 

— 

100 

l 5 tL . . * 

10 

9 

I 

90 

i6tli 

10 

10 

— 

100 

X 7 tli 

9 

7 

2 

77 

.. iBth 

10 

9 

I 

90 

'igtli ' 

10 


I 

90 

30 til 

10 

8 

2 

80 

» aist . . 

10 

7 

3 

70 

'..i 22nd 

6 

3 

3 

50 '' 

23rd 

7 

3 ! 

4 

42 

■.'> 34 tll 

1 6 

3 I 

3 

5,0 

') 25111 : . . . . 

10 

' ^ ' 

8 

20 

' 26th ' 

1 7 

j 

7 

~ 

»i 27th 

1 10 

2 

8 

20 

.. 28th . 

. 

10 

; I 

9 

i 10 

29tii 

10 

— 

10 

— 

sotli . 

10 

— 

; 10 

— 

$lBt 

9 

— ’ 

i '9 

•— 

1912 

January ist . . . , 

10 

... 

i 

1 ■ 

' 

ri 2ad 

10 

— 

i ■' ^9 

— 

» 3^^ 

10 

— 

1 10 

— 

» 4tii 

10 

1 

j 10 

— 


40 feet 'long, -witb a, bouse at oue end. Tbe , yard is floored with scratching 
'litter. 

Testing mrims^oods, — To test various foods' and methods of feedings 
'80 ' carefully selected White Leghorn ■ pullets were divided into flocks of 10 
each, housed ^and yarded, under similareonditions. 

Table'll 1405) shows /the. results., ' 

Breed fosfe.,-— /A ''further' test extending 'over 12 months was made,. 
In this test 30'carefuly .'selected ..’pullets of each' of three breeds were 
taken. The results'. ■axe '.shown'' in Table III, 

In the various 'detailed' reports ''of the,' Egg '.Laying , Competitions the 
results of the egg production', of each 'breed 'represented have been tabulated. 
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Table I¥ (p. 1406) is representative of tMs and concerns a mimber of 
different breeds and varieties. 

Fertity tesL — At the close of tlie breeding season a test was carried 
out to ascertain bow long after the removal of the male bird from the 
breeding pens the eggs laid would be fertile. The result is shown in 
Table V (p. 1407). 

These Tests were co^nfirmed on other occasions. 

Weights and mecisurements of eggs of various Breeds of Fowls. — A 
dozen average eggs of fifteen different breeds and varieties of fowls were 
selected and carefully measured and weighed. Table VI shows the results. 

Loss 0} weight in eggs during incubation. — Numerous experiments 
have been made. Careful records have been tabulated of the temperatures 
and moisture content of the air of the incubator rooms and of the incuba- 
tors. Hot-water heated and hot-air heated machines were used. The 
average loss of weight per egg was found to be : hot-air machines, 16.24 
pet cent ; hot-water machines, 15 -7® per cent. 

Flesh production. — Among other tests certain pure breeds and 
crosses were selected and fed with a cramming machine: The results 
are as follows: 


Breed Average increase per bird. 

Indian Game crossed S. Wyandotte 2 lbs. i oz. 

Stiff Orpington . i » 5 % » 

White Wyandotte crossed O. B. Game. ... i » 5 » 

Indian ' Game crossed Dorking • i » 2 w 

Black Orpington i « 2 » 

White Leghorn . * I4 « 

FaveroHes 15 34 » 


Investigating diseases of pouUry. ~M.QSt diseases of poultry are due 
to the presence of ecto and endo parasites. The following' are met with 
and have at various times been the subject of investigation. 


Parasite. 

Argos psrsicus ..... 

Gonioiles' sp 

Goniocotes 

Mempon ,• 

Lipeufus, 

D^manissm gdlUme . . ^ 
Cocciimm ovium {gaUinae) 

NemMoM {BdetaHs sp.) 
Taeniae' . . . 

''Sdrc0pies^.\ ; . . 1 
\ij)pMophyim . ■- ■*' ; ■ 


Oisrase caused 

Spirochaetosis 

Phthiriasis. 

‘ ( Are probably carriers of spi- 

• 5 rodiaete and other endo- 

• I parasites. 

'*■ f Cocddiosis in fowls and tnr- 

• I keif's. Bittle Chick Cholera. 

i Malnntrition, arrested metabo- 
f " ,lism and septicaemia. 

. '■ Taeniasis. ' 

. „ Itch, etc. ' 

Scaly ' ■ .y.' V 

Bophophytosis (Favns). 
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Various diseases, stich as roup (generally' due to invasions of Bmil- 
ius diphtheriac galUnae) and chicken pox (due to a fungoid parasite), are 
commonly met with and have been catefuil}^ studied. Preventive measures 
in all cases are advised as the only scientific method as regards successful 
poultry culture. Buhetins on some of the above parasites have been pub- 
lished and others will appear in due course. 


Work of the Entomological Section 
of the Swedish Central Agricultural Experiment Station^ 
during the Years 1907-1 4« 

by 

Prof. Aubbrt Tubugrbn, 

Directof of the Section, 

The Entomological Section has had from the beginning a twofold 
aim. On the one hand it gives the public adrdce and information on all 
questions connected with agriculture and kindred industries, and on the 
other hand it wrotks at the theoretical and practical solution of certain 
problems of economic importance, such as the life history of animal pests 
and the means of controlling, them. 

' ' This latter field of activity should 'naturally be the most important 
for the Section, as the scientific and practical solution of the problem 
connected with animal pests forms the necessary basis for really useful 
advisory work; nevertheless the. actual state of things ,is quite difierent, 
owing to several obstacles which have hitherto been unsunnountable. 
During the period 1907-14 the Section has, in the first place, accomplished 
a vast amount of .informatory work. The public has availed itself of this 
privilege in a large measure ; the Section endeavours at the same , time 
to keep in close touch with farmers by means of co'rrespondence and the 
diffusion of articles drawn up in a popular form. There is no doubt that 
these efforts have been attended by much success, as is proved b^^ the fact, 
among others, that the control of the commonest animal pests — at least 
in the domain of horticulture — has become, of. late years, more general 
and more intense. 

One of the factors of the informatory work of the Section — a factor 
wThich^ '.also ' favours to a great extent practical and scientific research, — 
is the 'service' started in 1911 w^hich has taken the name of Intelligence 
Service., ' Its "chief object is to supply a certain, and if possible, complete 
knowledge of ' the ' distribution, frequency and -life-history of injurious 
animals in Sw^eden, as w-ell as the value of the means of control, etc. 

There are in different parts of the country about 500 persons ready, 
according to their culture and' available time, to transmit ' at certain period 
reports on the animal -pests of their districts. These reports include not 
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only the animals whicli injure field crops, but also those which cause dam- 
age to gardens, orchards, and forests. All these reporters have the ad- 
vantage of being entitled to send their correspondence and samples post 
free. 

The InteEigence Service has, as has been said above, two advantages. 
On the one hand it facilitates the relations between the Section and the 
public, and on the other it supplies the Section with considerable material 
for study. By means of the correspondence and research work on the 
samples sent in, the Section endeavotus to determine, as far as possible, 
the exactness of the communications received. The reporter who has 
taken part in this r?ork for some years and has become interested in it ac- 
quires a relatively good knowledge concerning the commonest animal 
pests and may in his turn supply information- The Section has already 
learned a good deal from the reports that it has received. Thus, for ins- 
tance, the knowledge on the distribution and life-history of Argyrestkia 
conjugella Zell, hhd of Aphis padi h- has been enriched by 'precious contri- 
butions. 

As regards the scientific activity of the Section, it may be stated that 
it has illustrated, in its principal publications, the life-history of many 
injurious animals of importance to Sw^eden. One of the insects most 
injurious to fruit trees in the country, the above-mentioned A. conjugella, 
has especially been the object of diligent study. The results of these 
investigations have been published in the “ Communications ” of the 
Central Institute. For several years past the aphides of Sweden have been 
studied with the greatest care. The first part of a monograph on them was 
published in 1909. Of late years the life-history of several Tenthredinids 
has been likewise studied. To these works must be added researches on 
Acari, wood-boring hepidoptera, and Coleoptera (such as the larvae of 
Blateridae and of Halticinae) of importance from an economic point of 
view. Some of the results obtained have also been published in our Com- 
munications "h ' 

As for the practical and experimental work, the following deserves 
special mention. A vast series of investigations has been carried out in 
the matter of the utility of carbolineum in horticulture. The result of 
these investigations has been that spring spraying with 8 to 10 per cent 
emulsions has been proved to be extraordinarily efficient against several 
animai pests, such as apple sucker {Psylla mali h-), pear-leaf blister mite 
{Efiophyes piri Pagst.) and numerous scale-insects. On' the other hand 
it has been ascertained that against fungi the utility of carholineum is 
very limited, and that in certain cases it may prove fatal to plants. 

Numerous experiments have also been made with lime-sulphur washes, 
partly to check results obtained abroad and partly to increase our know- 
ledge regarding this important means of control. 

Among arsenical compounds used in sprays, only Paris ' green ' and ar^ 
senate of lead were : experimented on a large scale, Oood results; against 
the animal pests of Crudferae have been obtained by adding to the wash 
sutetances capable of increasing its adhesiveness, such as gelatine. ' 

'3 
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Besides the above-mentioned sprays, the Section submitted to critical 
examination a great number of other products, including two English 
preparations for the disinfection of the soil : Vaporite and “ Apterite 
But ah these investigations yielded almost exclusively negative results. 

Among the injurious animals — which of late years have attracted 
special attention — the following deserve to be mentioned : winter moth 
[Cheimatohia hnmiata L.), codling moth (Carpocapsa pomoneUa E.)^ Argy~ 
resthia coftjugella Zell, apple sucker [Psylla mali E.), pear-leaf blister 
mite [Eriophyes pin Pagst.), Agfiotes sp., Phyllotreta sp., Haltica sp., Phae- 
don cochkariae Eabr., Eyponomeuta sp., Coleophora larkella Hbn., Teka- 
nychus sp., BryoMa praeiiosa C. E. Koch. 

The efforts of the Section to improve its material position also form 
a part of its work. Its desires have been to a great extent realized of late 
years. In 1913 a new^' building for the Institute was erected,; it is spa- 
cious and arranged in the most modern manner to meet the requirements 
of practical and scientific experiments. A remarkable collection of pre- 
parations illustrating the cycle of development and the habits of our ani- 
mal enemies, an important collection of photographs, and a rich library 
may also be considered as, to a great extent, the result of our activity 
during recent 3^ears. 
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ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAI, INFORMATION. 


975 - Eacouragement of Olive Growing and Fruit Growing in Tripolitania . — Decreto 

del Gomrnatore. Tripoli, Augnst 6, 1914. 

Oe the siiggestion of the Director of the Ufficio Agrario ” of Tripoli, 
all growers shall be eatitled to a grant of 4 i for each properly grown young 
olive plant obtained from seed or from cuttings and 2 ^ i fox every almond 
or other fruit tree grafted. The Ufiido x\grario ” is authorised to distri- 
bute a suitable number of olive plants ovoli ” or cuttings) and grafted 
fruit trees to growers who apply for them and give the assurance that 
they will undertake to cultivate them according to the recognized agri- 
cultural practice. 

976 - AgrtClltlire in SenniOB. — MinisUre des Colonies Bulletin de VO§ce cohnidi 
Year 7, No. 78, pp. 300-309. Mdiin, Jtine 1914, 

The island of Reunion has an area of 970 sq. miles. It is essentially 
volcanic and is dirnded into two groups of mountains joined on the south* 
west by the Plaine des Cafres and on the north-east by the Plaine des 
Palmistes. 

Reunion is an essentially agricultural country ; plants from all parts 
of the tropics flourish in the littoral zone and those from temperate regions 
in the mountainous interior. All the land is available to cultivation 
except the forest reserves established in 1874, which comprise nearly 
400 sq. miles. The remaining portion is distributed as follows : 


LEGBtAXIVE 
AND ADMINI- 
STRATIVE 


DEVBLOPMMU; 

OF , ' 

AGRICVLTBRE ^ 
m DIFFESEW 
COUNTRIES ' " 


lies 


Coast 2one suitable for cultivation.. . . . 
Cultivable area in the drques and islets ■ . 
Area unsuitable for cultivation' ..... 


39O' 

75 

U'S' 
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Soils. — The soils consist of volcanic matter in different degrees of 
disintegration, the process being most advanced in those of the north-west 
motintain group, where also the deepest sediments occur. They are cha- 
racterised by a low percentage of lime and potash, probably due to 
leaching. 

Climate. — Two types of climate prevail : one in the east, extend- 
ing from St. Joseph to St. Andre with a rainfall of 2300 mm, (90 inches), 
and the other with a rainfall of scarcely 900 rom. (36 inches). There are 
two distinct seasons : the cool season from May to October with a min- 
imiim mean monthly temperature of 21,15^ C. (July) ; the warm season 
from October to April with a maximum mean monthly temperature of 
27.5® C. (February^). The only danger to crops is from cyclones which 
often lower the yield by 20 to 40 per cent. 


Agrimltufal Position in 1892 and 1912. 


Area cultivated 


In 1892 

In 1912 



acres 

acres 

Sugarcane 


72 000 

47 000 

Vanilla 


I 680 

I 380 

Coffee 


3830 

2 970 

Cacao 


62 

86 

Cloves (isolated trees) . . . 


area undetermined 

Tobacco 


865 

I 240 

Manioc . 

.... 

3 880 

8 650 

Aromatic plants 


740 

4 000 

Maire .......... 


37 000 

50 000 

Fallow, bare or cropped ; . 

» * • * 

50 000 

37 000 

Various crops, potatoes, orcliards, ve- 



getables, gardens .... 


15 000 

12 500 

Exporti>. 




Sugar ..... 

. tons 

37 800 

37960 

Vanilla 

. lbs. 

212 235 

148 051 

Coffee 

. >) 

426 191 

3053:5 

Cacao , 

. i) 

I 883 

1378 

Cloves 


2930 

309 

Tobacco 


83 319 

247 846 

Essential oils 


23 732 

103 593 

'Rxm 

. gallons 

370 026 

774772 

Tapioca and stardi , . . . , 

tons 

654 

2037 

Bried manioc 

» 

— 

242 

Cbooo (SecMum edule) . . . 

. lbs. 

— 

108 097 

Spirits from sugar cane , . . 

, gall ons 

— 

51 328 

Fmmtoya gi^antea fibre . . . 

. tons 

— 

202 

Preserved fruits 

. lbs. 

-- 

21475 


The total value of the exports of the chief agricultural products may 
be estimated at £578000 in 1892 and £645000 in 1912 ; it should be, 
noted that in the latter year the price of sugar was very low : 9s M to 
los M percwt. 
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Price of land. — The average value per acre varies from £ i6 to £ 64 
according to the locality, and it has not appreciably varied during the 
last 20 3'ears. 

Sugarcane, — This crop covers about a quarter of the cultivated 
area. From 1870 to 1912 the annual production varied between 20 000 
and 38 000 tons, reaching a maximum of 46 000 tons in 1895. Some richer 
varieties have recently been introduced and propagated, viz, : Bigtanna, 
33, Boabilla, Cristalline, Ko. 100, etc. Under good cultivation they 3?ieid 
18 to 19 per cent, of sugar. Chemical manures are in common use, 
resulting in bigger yields being obtained. The factories provided with 
6"CyHiider mills and defibrators obtain from 1500 to 1550 lbs. of juice per 
ton of cane. 

Vanilla, — The average yield from 1892 to 1912 was about 70 tons, 
reaching a maximum of 200 tons in 1898. The crop gives excellent re- 
sults in the island, but has suffered considerably from recent cyclones. 

Coffee, — The yield of coffee has fluctuated considerably between 
1892 and 1912. The exports have fallen from 426 190 lbs. in 1892 to 
. ^3 755 lbs* 131 1900 and 30 515 lbs. in 1912. This is coincident with a fresh 
outbreak of Hemileia in 1900, which was successfully treated with copper 
sprays, but in 1902 occurred an outbreak of Lecanium viriie, introduced 
from Mauritius and Ceylon. New species have been introduced, but the 
planters prefer the old types, arahica or round coffee and toy or pointed 
coffee. 

Afomatio plants, — The cultivation of these plants has increased 
considerably during the last 20 years. In 1892, 23 732 lbs. of essence o£ 
geranium and ylang-ylang, valued at £20000, were exported. The 


exports in 1912 were as follows : 

lbs. 

Essence of geranitim 95 105 

■j) » vetiver, 3132: 

w y ylang-ylang 4718 

)) patchouli no 

ii 'citrondla 489 

:> H longose 40 


representing a total value of £90730. Geranium is extensively cultivated- 
yiang-yiang has taken a more important place with the rise in price of 
this essence, ^ which reached nearly £10 per lb. ; ' important plantations 
were established in the littoral zone ahd continue to exist to-day in spite 
of the fall in 'price. Other plant essences, such as patchouli, citronella, 
ietnon-grass, gardenia and longose ”, are distilled with success. 

^ Manioc, — This crop has increased greatly since 1892, when there; 
were only three mills dealing with about 12 million lbs, of manioc, , 'At^' 
the present time there are seven mills producing about 4 % million lbs,of 
flour and tapioca from about 40 million lbs. of tubers. During recent years 
dried manioc has been exported in small cakes containing 85 td/'po per 
cent, of flour. TMs product is used in France in the preparation of alcohol 
for liqueurs* / " ' ' ^ 
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AfiwcniitiKAi, 

iNSiiTcrnojTs 


Textile fimts. — The crop from these is not very profitable. Four- 
Cfoya gi^aniea, or Mauritius hemp, yields only 35 to 40 per cent, of fibre. 
Sisal hemp Sisalam) yields a greater percentage of fibre fetching 

a higher price. An experiment in jute cultivation at the Botanic Garden 
was successful and the cultivation of this crop should be very important 
in the island, since more than half a million sacks are used annually in the 
sugar and manioc industries. 

New crop. — Several new crops have been introduced during the past 
20 years, the most important being the following : varieties of manioc rich 
in starch ; sugarcane from Mauritius, Hawaii, Barbados, Australia ; 
disease-resistant coffees, including C. robusta, C. stenophyUa, C. congensis, 
C. canephora, and the varieties Maragogipe and Golden Drop, as well as 
some Javanese hybrids ; new varieties of exotic tobacco, of which Mary- 
land, White Burley, Connecticut and Szamoshati have given excellent 
results as cigar leaf ; new selected varieties of aromatic plants, andro- 
pogon, citronella, lemon-grass, patchouli, longose, gardenia, ylang-ylang, 
peppermint. New varieties of sisal hemp have been planted on a large 
scale. Since 1911 Canm edtdis has been cultivated on the high plateaux ; 
it yields a flour highly prized by biscuit makers. Of new forest plants 
the following have been introduced : the caiob, Java kapok, various tan- 
nin-yielding acacias, Styrax benzoin, etc. 

New industries. — - Preparation of perfumes by volatile solvents ; 
new factories for the distillation of flowers with modern fractional distilla- 
tion apparatus ; a ground-nut-oil factory. The apparatus in the sugar 
factories has been greatly improved. A hydro-electric motor has been 
installed for supplying electric power to the port from the Galets stream. 

The Agricultural Service was founded in 1854 the institution of 
a Botanic Garden for the multiplication and preservation of useful plants 
in the colony. In 1907 a School of Agriculture was founded at Providence 
and in 1911 an experiment station followed. A scheme of reform for the 
experiment station and reorganization of the xAgriciiltural Service has 
been presented to the General Assembly. 

977 ”• Tie Boyal Colonial Garden at Palermo. — CommmicaUon fmm the Director, 

Professor A, Borzi. 

The Colonial Section of the Botanic Garden of Palermo, which has 
existed since 1907, has now acquired autonomous administration with the 
functions of State Colonial Garden. In its new form, this institute will 
study and experiment with exotic plants useful in industry and commerce, 
with a view to the agricultural and economic development of the colonies, 
and to the increase of agricultural production at home by means of new 
crops. 
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CROPS AND CULTIVATION. 

978 - The Effect of Climatic Conditions on the Rate of Growth of Date Palms. — 

¥inson, a. E., in The Boiardcal GmdUt ¥ol. EVII, No, 4, pp. 334-3-7 -r 2 diagr. 

CMcago, April 1914. 

The observations on which this study of the efiect of climate on the rate 
of growth of date palms is based were made at the Cooperative Bate Or- 
chard, Tempe, Arizona. The length of every leaf on four palms — two Be- 
glet Koors and two Rhars — was carefully measured every week during 
1906 and 1907. By the system adopted the maximum error did not 
exceed one-quarter inch. Bail]: records were also kept of maximum and 
minimum atmospheric temperatures, and of soil temperatures at i, 3 and 
5 ft. below the surface. It wqb observed that after a new leaf has 
emerged well from the central bud, it makes the greater part of its growth 
in ive or six weeks. In order to obtain a series of comparable figures 
representing weekly growth it was found that the sum of the elongation 
of the inner five leaves gave the most satisfactory series. 

Both years the rate of growth was maintained late into the autumn, 
considerably in excess of the amount of heat available. 

The rate of growi:h is most active not at the period of highest maxi- 
mum, but rather at that of the highest minimum temperatures, which means 
warm nights. This period coincides with the summer period of highest 
relative humidity, that is, in ilrizona, in July, August and sometimes Sep- 
tember, and it is at this time that w’eakly palms recover their vitalit3^ By 
far the greater part of the total yearly growth falls in the second half of 
the year. The rate of giowth throughout the entire year is, in most cases, in 
proportion to the heat-time units over 50^^ P. (10® C.). Humidity is un- 
doubtedly au important factor, but probably less so to date palms than 
to other' plants. 

The rate of maturation of the fruit is probably influenced by the same 
factors as the rate of growth of the foliage. The efiect of high minimum tem- 
perature in promoting the ripening of the Beglet Noor date has recently 
been observed at Gafsa, in Southern Tunis. 

979 He Muence of Sulphiir on Soil Aeidity. — Eint, h. Clly (New jersey 

Agricultural Esperiment station, New Bninswidc) in The Jourmtl of Industrial and 

Engineering Chsmistryf Vol, 6, No. 9, pp. ,747-748. Easton, Pa., September 1914. 

Considering the favourable results obtained by the application of 
fiow'ers of sulphur' to the soil for the control of some parasitic fungi which 
are capable of persisting in the soil (for instance Oospora scaUes, which'' 
causes potato scab),, the question of its effect on the acidity of the soil 
acquires a certain importance. ' 

The researches 0! Bemolon (1), Bkioox and Guerbet have,'not''oiily' 
proved that the sulphur in the soil is converted into sulphates,;by' 'bac- 

' '(1) Sc" No. 478, 'B. May ^1913. 
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teriai action, but they have fumishd data on the iafltience of various stib- 
stances such as caldtim carbonate, saccharose, peptone, etc., when added 
to the soil in -which the sulphur was introduced. 

In the writer's recent work under field conditions, as much as 600 lbs. 
of sulphur was applied per acre ; it was noticed that a large amount of the 
sulphur was still present at digging time apparently in an unchanged con- 
dition. In order to ascertain facts on the rate of oxidation of the sulphur 
in the soil a series of tumblers containing loo-gram portions of soil were 
arranged, one-half containing sulphur, the other half without it ; 33 mgms. 
of sulphur, equivalent to 1000 lbs. per acre-foot (3 000 000 lbs.) were 
added. The soils were made up to 20 per cent. moivSture content and co- 
vered with Petri dishes. The moisture content was kept practically con- 
stant throughout the experiment, which lasted ii weeks. One tumbler 
containing soil mixed with sulphur and one without were removed each 
week and tested for acidity. 

It appeared that the sulphur had almost all been oxidized within 
the first eight or nine weeks. There is very little change in the acidity 
after the se'venth week. 

The fact that sulphur causes this increase in acidity under field con- 
ditions is shown by the following table, in which are the analyses of soils 
from four old potato rows to which sulphur had been applied the preceding 
year; the fifth row had not received any sulphur. 

In valuing the results it must be borne in mind that rows i and 2 
had received ammonium sulphate, while rows 3 and 4 had had sodium 
nitrate. 

Rate of sulphur rime requiremeut, 

Row application, in lbs. CaO 

— • 1^, per acre per acre 


1 ..... . 600 3 187 

2 300 2 590 

3 600 3025 

4 300 2 247 

5 none (check) 883 


Laboratory experiments show that sulphur oxidizes more rapidly 
in , sandy than in clay loams, and in those kept constantly at 20 per cent, 
of moisture than in those allowed to dry from time to time. 

980 - AcM MtneiS,! Soils. — DjJKtrinkRA, S., in The Bulletin of the Imperial Centfal 
AgHemlturM^ Experiment Siationi Japan (article in German), Vol. II, No. i, pp. 1-40 -f i 
table. NIsMgam, Toldo, March ■ 1914 (i). 

The, acid reaction of certain soils is generally due to the presence of 
humic acids : other causes are the oxidation of pyrites particles, repeated 
application of certain fertilisers, such as sulphates of ammonia and potash 
on soils poor in lime, volcanic emanations ox the initial fermentation of 
organic manures, such as green crops, cakes, straw, fresh dung. There is 
another instance of acidity in purely mineral soils which, has not yet been 

fi) See ^also prdimijiaiy note, abstract No. 600, B, Jtily ' 1914. 
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described* It is produced by tbe adsorption of compounds of iron and 
alumina by colloids of tlie soil, wbicli then give an acid reaction to litmus. 
In soils of this t5^e free from humic acids, the acidity persists after leaching, 
since it is insoluble ; but treatment with a solution of neutral salts, siich as 
potassium chloride, potassium sulphate, potassium nitrate, sodium chloride, 
results in the appearance in solution of free acid with the compounds of iron 
and alumina. Since the salts of iron and alumina are adsorbed by the 
humic acids and other colloids of the soil and are set free again on treatment 
with neutral salt solutions, these compounds must exercise considerable 
influence not only on the acidity of purely mineral soils, but also on that 
of soils containing humus. 

The injurious action on vegetation of compounds of alumina and iron 
adsorbed b}’ the soil colloids is due chiefly to the liberation of soluble acid 
salts of iron and alumina on the application of saline manures. 

In Japan and Korea a large number of soils, making about three-quar-' 
texs of the samples examined, show an acid reaction, due in more than 
half the cases to compounds of alumina and iron. Soils of Mesozoic origin 
have most often an acid reaction ; they are followed by the Tertiary, 
Palaeozoic and Pleistocene, whilst alluvial soils show acidity only half as 
often as the Mesozoic. Further, soils formed from so-called acid crystalline 
rocks shoW' acidity in a larger number of cases than those from basic rocks, 
w'-hile those formed from volcanic ashes still less frequentl}^ show acidity. 

Titmus paper is the simplest means of determining qualitatively the 
acidity of a soil. More exact methods are those of Baumann and Gully 
and of Toew. The w’xiter proposes an equally exact and simpler method 
using potassium nitrite. It consists of treating 5 gms. of soil in a test-tube 
with a 10 per cent, solution of pure potassium nitrite, adding it drop by 
drop until the soil becomes thoroughly moist ; the test-tube is then closed 
with a, plug of' cotton-wool, from which hangs a strip of starch-iodide 
paper' ; after a certain time the degree of acidity of the soil can be deter- 
mined by the intensity of the blue coloration of the paper. 

The property of liberating free acid from neutral salts possessed by the 
colloidal compounds of iron and alumina has suggested to the writer a 
method of determining quantitatively the acidity of soils by means of potas- 
sium chloride. For this 100 gms. of air-dried soil are treated with 250 cc. 
of normal potassium chloride solution in a retort of 600 cc. capacity during 
5 days, shaking it at intervals, or better placing it in a shaking machine for 
one hour ; 125 cc. of the supernatant liquid are then taken and bailed 
until free from carbon dioxide, when it is titrated with a decinormal solu- 
tion of caustic soda, using phenolphthalein as indicator. A further 125 cc. 
of the potassium chloride solution is added and the titration repeated. This 
p-ocess is repeated until all the acidity haS' been determined. By determine 
ing the relation of the first titration to the total quantity of acid the method, 
can be reduced to one operation; the writer is preparing a formula', for'" 
this. Tables are also given showing the quantity of limestone or .quicMime 
necessary to .neutralize a .given quantity of soil.' , 
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The above-mentioned acid soils are generally deficient in lime, the 
ratio of lime to magnesia being nnfavonrable to growth. These observations 
are summarized in the accompanying table. 


Reaction of the soil mid the ratio 


Reaction of Soil 

' Mineral 

Cultivated Soils 

Uncultivated Soils 

addity of Soil ; 

'cc. of-?l-NaOH: 
i 10 1 

No. of 
samples ; 

Mean ratio 
lime 

No. of 
Samples 

aiean ratio 
lime 

magueda 

magnesia 

Extremely add .... 

i 1 

. . .{>20 ) 

8 

0.81 


0-54 

Very add 




( 20 

0.65 

Add 

1 t 

• ■ ■ i 5—1 : 

13 

0.88 

II 

0.96 

F eb^y add ..... 

■ • - k 1 : 

12 1 

n 33 

29 ^ 

1,04 


981 - Irrigation In Spain. — be Ea Rosa, Fernandez, in Boletinde AgnmUum tecnica 
y economical Dmcion general de Agriculturaf Minas y Montes^ Year VI, No 67, pp. 620- 
622. Madrid, Jnly 31, 1914. 

Except for the north-west of the Iberian peninsula where the rainfall 
is abundant and regular, almost the w^hole of Spain stifiers from frequent 
drought or irregular rainfall. The problem of irrigation therefore pre- 
sents itself and has been dealt with since the remotest times. Proof of this 
is found in the remains of hydraulic works of aboriginal tribes and of the 
Roman period, also in the irrigation canals constructed by the Arabs for 
watering the orckirds of Valencia and Murcia and the rich plains which 
extend from the mountain slopes in the districts of Malaga and Grenada 
and the regions bordering the Ebro. Eater constructions are the grand 
canals of Urge! in Catalonia and Imperiale in Aragon, but it was only 
at the end of last century that they vcere utilized to the full. 

Three systems of irrigation are practised in Spain : i) by means of udk 
from w4ich the wmter is raised by wheels or more rarely mechanical pumps ; 

2) canals fed by the large rivers by means of hydraulic w'heels or dykes ; 

3) artificial lakes (“ pantanos w-hich feed the irrigation canals. Preference' 
has been given to the collection of water in resemirs, in place of the direct 
delation of rivers, owing to the fact that during the winter rains they 
become devastating torrents, whilst during the summer the w'ater is con- 
siderably reduced and many rivers dry up. The total irrigated area is estim- 
ated at 3 233 108 acres, of which about 200 000 acres are irrigated with 
subsoil water. This area is distributed in the four great districts of Spain' 
as follows;. 

Aragon ’and Navarre: The canals Imperiale, Tauste, Jal6n, Gallegoh 
Huerva, and artificial lakes of San BartolomA and of Mezalocha in the 
province of Saragossa; canal of Jaca, resenmirs of Huesca and Hijar,ir- 
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gatioH ca,nals from the Gtiadalaviar, the Jiloca and the Alartiii in the pro- 
vinces of Teriiel and Htiesca ; artificial lakes of Gxagera, Calahorra, and 
Ceri^ra in the province of I^ogrofio, and canals of the Rio Llano and Bayn- 
xiga in the proinnce of Pamplona. The total irrigated area is 580 091 acres. 

Catalonia : The canal of Urgel in the province of Lerida ; canals of Man- 
lesa, the Infanta and others fed by the Llobregat in the province of Bar- 
celona ; iitiinerotis branches from the Ebro in the province of Taragon and 
the small lesen^oiis of Ptiigcerda, Eigneras, La Bisbal and Santa Coloma 
de Eannes in the province of Gerona ; in all about 473 930 acres irrigated. 

Leikinte : Irrigation canal Real del Jiicar de la ]\fayor and nuiiierons 
others from the Turia and Palancia in the province of Valencia; canals 
of Mi j ares, which fertilise the '' Plana '' in the promnce of Castellon ; arti- 
ficial lakes of Tibi, Pllche and Elda in the province of Alicante ; irrigation 
canals by filtration from the Segura, Guadalentin and Moratella, and arti- 
ficial lakes of Puentes and the Val deinfierno in the province of Murcia: 
total 629 259 acres. 

Boeiic-^Meditefranean region: The rivers Genii, Giiadix, Baurb, Illora and 
Guadalfeo in the province of Grenada ; canals of Guadiaro and Genal, 
artificial lakes of San Pedro Alcantara and San Luis de Sabinillas, and the 
wells of Marbella in the province of Malaga ; numerous streams or small 
canals caceras '*) from different watercourses in the province of Alme- 
ria ; in ah 364 690 acres under irrigation. 

The above sixteen provinces comprise about two-thirds of the irrig- 
ated area in Spain ; the other thirty -three provinces make up the remaining 
third. 

Since igoo, the Government has initiated hydraulic works on a large 
scale and organised a special Department consisting of 10 divisions, for 
carr}dng out the numerous projects. The following works have been com- 
pleted: artificial lakes at Mesalva (Teruel), Gragera (Logrono), Pena (Htiesca), 
Gasset (Ciudad Real), Talava and Alphonso SII (Albacete) and the 
Aragon and Catalonia canal. 

The following are in course of construction: the artificial lakes of Cueva 
Eoradada and Pena (Teruel), Tolx (Barcelona) , Riudecanas (Tarragon), Gua- 
daimeliato (Cordova) and Guadalcacin (Cadiz). Amongst the numerous 
projects in course of discussion, the most important concern, the artificial 
lake ef the Ebro, the artificial lake of Cuerda del P020 in Duero, and the 
irrigation of the lower valley of the Guadalquivir, in the provinces of Cor- 
dova and Seville. On the completion of these works during the, next ten 
years, unless unexpected developments arise, over a million acres of land 
will be brought under irrigation. Nevertheless, the total area suitable for 
irrigation is at least 10 million acres, and it will require generations 
before the irrigation requirements in this country are completed. 

Artesian wells have ■ been tried in some provinces for several years, 
but with only meagre results. Though satisfactory in certain parts of L^- 
vante, they were a complete' failure in other parts of the southern r^on. 
The boring of these wells in the province of L^on was successful/ especially 
DU the Royal estate'of El Pardo, ' ^ ^ 
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9S2 ~ ExprimeHts wttli Bactemed Feat. — The AgrmtlUiral News, VoL XIII, 

No, 321, p. 263. Barbados, August 15, 1914. 

Experiments have been made with a view to determining under English 
conditions the practical value of Professor Bottombey's (i) bacterized 
peat. 

One series w*as conducted in the open ground and the other on plants 
in pots and boxes. During the former a drought occurred which rendered 
it difficult to draw any conclusion as to the beneficial efiect produced by bac* 
terized peat. 

But when artificial watering w'as adopted in order to compensate for 
the lack of rain, the favourable results w-ere always evident. In one experi- 
ment with lettuces and radishes growm in ordinary garden soil andmamiied 
with difierent substances w'hich included guano and bacterized peat, the 
results showed these two substances to be of about equal value. 

But the most interesting series of trials and the one which seemed to 
show conclusively that bacterized peat is of value, was that in which 
radishes (96 per box) were growm in ordinary soil in boxes i yard square 
and treated as indicated in the following table : 




Roots 

Tops 

Total 

Wdgbt 



lb. 

oz. 

lb. 

OJS. 


lb. 

OZ, 

Control, two boxes, average ..... 


0 

II 

0 

8 


I 


Farmyard manure, small dressing. . . 


0 

12 


12 


I 

8 

Guano (% oz. before sowing, and % oz. 

top dressing) 

0 

14 

0 

8 


I 

6% 

A well proved fertilizer, % oz. before 

sowing and 








y2 oz, top dressing 


I 

0 

0 

ri 


I 

II 

Nitrolin (3 oz. per box before sowing) 


■ I 

3 

0 

1 2 


I 

15 

Bacterized peat (4 02.) ........ 


1 i 

8% 

0 

13 


2 

6 

Bacterized peat (S oz.) 

i 

! I 

5 

0 

II 


2 

0 


The result shows : i) that bacterized peat is of high manurial value ; 
£) that it favours the. development of both roots and tops '(leaves) but espe- 
cially the former ; 3) that, as has been observed in other experiments, a 
lighter dressing of bacterized peat is somewhat more effective than a hea- 
vier one. Incidentally the experiment goes to show that nitroliii is a ferti- 
lizer which deserves a good trial on garden crops. 

Bacterized peat used in the relatively small quantities in which it 
can be used effectively does not appear to exercise a beneficent action on 
the water-holding capacity of the soil ; it has valuable manurial properties 
and these do rot seem to be limited to the provision of nitrogen. 

These experiments confirm the results reached by the earlier experi- 
ments at Eew and , elsewhem. 

{Ed.} 


{1} SeC' No. 410, B. May 1914. 
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983 - Tie lew Potasl Deposits In Spain. — i. Documentos paxlamentarios, Criaderos 

de sales potasicas y otro minerales empleados como aboiios 6 qtae sirvea pam su fa- 

bricacion. — Boleiin de Agficultufa Tecnica y Economical Yeax VI, No 68^ pp. 739-743. 

Madrid, August 31, 1914. — 2. Editorials, Potash Supply. — The Engineering and Mining 

Jounmh Vol. 98, No. ii, p. 497. New Y'ork, September 12, 1914. — 3. Schmidt, K. 

Die Xaliiager ia Katalonien. — ZentralblaU fur die Kimstdiingef- Indnstfie^ Year XIX, 

No. 16, pp, 338-339. Mannheim, August 15, 1914. 

1. — Foiiowiag the annotmcement of tie discovery of deposits of 
potasl salts in Spain, tie Minister of “ Fomento'* las presented a scheme 
for tie regulation of tleir exploitation. 

According to this report, tie deposits in tie neighbourhood of Suria 
and Cardona (prov. of Barcelona) give lope of considerable future develop- 
ment, as much b}? tie area, depth and strength of tie beds as by tie quality 
of tie minerals. Various companies lave explored tlese deposits and lave 
applied for concessions several thousands of acres in area, not only in 
tie prordnce of Barcelona but also in those of Gerona^ Ferida and Fluesca. 

The Spanish Government, realizing the importance of tie question, 
nominated a commission of tie Geological Institute of Spain to undertake 
tie necessary researches. This commission las issued a memoir confirm- 
ing tie favourable prospects of tie discovery. Considering that the con- 
sumption of potash salts in Spain las reached , the value of £149 270 
(3 731 750 pesetas) and that it will increase considerably when the price is 
reduced, the Spanish Government considered it advisable to submit to 
Farlament measures concerning the exploitation of tlese discoveries, for 
tie beiiefi.t of agriculture and national prosperity. 

The first article of the law reads as follows : 

'' From the date of publication of this law all mining concessions for 
potash salts and other minerals employed as manures or for the fabri- 
cation of manures, including all minerals containing or capable of produc- 
ing such substances, even though the concessions may have been granted 
under another denomination, are placed under state control with regard to 
the production and sale of the products obtained. The concessionaries 
must undertake to contliue the prospecting and working of the concessions 
without interruption, 

'' The State reserves the right to regulate and change the manner 
of working in the interests of the public and to impose special conditions 
in the interests of the national consumption, such as the imposition of 
a tariff on exported products ’b 

2. — In confirmation of the above it is useful to note that amongst 
the most important of the concessionaries is an American firm, the '' Ame- 
rican Agricultural Chemical Co.”, which has undertaken ' the working of 
some of these deposits. The last report of this company gave promise 
for the future and stated that the deposits resembled those in Germany. 

3. — In this, connection may be considered the communication’ of 
Professor Schmidt ^ before the last meeting of the German , Geological 
Society at Berlin and the discussion which followed. 

The deposits of potash salts are found in the Tertiary strata of the 
Ebro basin, i, e. in the same region as the large mass of rock 'salt at Cardona 
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known since antiquity. The discovery was made by a small contractor 
wko came across layers of carnallite and sylvine whilst boring in the neigh- 
bourhood of Cardona, Prospecting made up to the present shows that 
there is a deposit 260 ft. in thickness, containing 70 ft. of beds of carnallite 
with 20 per cent, potassium chloride, and 33 ft. of sylvine with 95 per cent, 
potassium chloride, hater explorations will establish the extent of these 
deposits. In origin they are analogous to those of Alsace, i, e, they are not 
primary formations resulting from the evaporation of seawater, but second- 
ary formations derived from more ancient saline deposits, probably from 
Triassic saline deposits of the Pyrenees and the coast ranges of Catalonia. 

984 ~ Manuring Experiments with Ma'iganese Carbonate in Italy* (i) — d'ipppo- 
LITO, G., in UAgfkoUum moderna^ Year XX, No. 17? pp. 259-260. Milan, September 
1-15, 1914. 

Experiments with manganese carbonate were conducted on wheat 
and three-year-old lucerne. The latter crop, w'hich had received a dressing 
of superphosphate and sulphate of potash at the end of the winter, was divi- 
ded into two plots : one of 1370 sq, yds., manured on the i8th of March with 
50.7 lbs. of natural manganese carbonate of 35 per cent, purity ; and the 
other of 1292 sq. yds. with 48.5 lbs. of phospho-manganose (a natural 
rock containing 35 per cent, carbonate and ii percent, phosphoric acid). 
These amounts are equivalent to 180 lbs. per acre for each plot. A third 
plot of 1091 sq. yds* was used as a 'control. 

The quantities of hay^ obtained in the first cut are as follows : 

Yield of bay 


Hots per acre 

cwt. 

t witJi pbasplio-mangaiiose 61.9 

2 maiiganose aloae 61.5 

3 control . 40.6 


The succeeding cuts were damaged by rain and are omitted. The net 
profits of the manured plots over the uiimantired were £i 8s lod and 
£i 7s xid per acre respectiveltc 

The wheat was grown on broken-up lucerne ley manured with 535 lbs. 
per acre of basic slag. Two plots, each of 594 sq. yds,, were chosen; 33 lbs. 
of natural manganese carbonate was applied to one and 35 lbs. of phospho- 
manganose to the other, making 267 lbs. per acre. A third plot of 566 sq. 
yds, was used as control. The variety Hybrid Unlodgeable was sown at 
the rate of 107 lbs. per acre. 

The results at harvest were as follows : 


Hots Yield of grain 

bii. p. acre 

1 witn plicBpho-maBganose 48.3 

2 u manganose alone 41. i 

3 control 31.3 


(m,) 


(i) See also Nos. 226 and 266, B, March 1913. 
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The net profit of the manured over the ummaiutred plots was 
£3 IIS 5J with phospho-manganose and £i 12s 9^ with manganose. 

These results show the importance of manganese to crops. The writer 
also remarks that no other of his ii expeiimental plots, not even that with 
nitrate of soda, reached the yield of these manganese plots. 

955 - Comparative ffioiphology of Some Leguminosae. — John n,, in The 

Botanical Gazette, VoL Xo. 2, pp. 156-167 -f IV piates. Chicago, August 1914. 

The writer carried out at the University of Chicago and at the Iowa 

State College microscopical investigations which enabled him to deter- 
mine the process of development of the embryo-sac, embryo and endosperm 
of Trifolmn pratense, T. hyhridum, T. rep&ns, Medicago saliva and Vida 
ammcam. 

In the course of his investigations the writers observed that the sterility 
of ovules is a prominent feature in Trifolium pratense, and this seems to be 
due to moisture conditions. Undoubtedly this tendency always lowers the 
percentage of seed production and in some cases reduces it almost to zero. 
The fact that this tendency varies among plants imdex similar conditions 
suggests that it may be partly eliminated by selection. The tendency 
toward sterility is not so ' pronounced in T. kyhridmn and is not much 
marked in T. repem. hfo sterility was observed in Medicago saliva, but all 
material used, so far, was collected during rather dry periods, and further 
ini^estigation is necessary to determine the effect of moivSture upon its 
fertility. In Vicia anmicana some sterile ovules were found, but the ten- 
dency toward sterility is not so pronounced as in the clovers. The lite- 
rature cited includes fourteen works. 

956 - The Exchanges between the Plant and its Nutritive Solution. — • Maz6, p., m 
CompUs rendus hebdomadaim des Seances de VAcadimie des Sciences, Vol. 159, No. 3, 
pp. 271-274. Paris, July 30, 1914. 

In experiments on maize the writer has shown that the production of 
a given weight of vegetable tissue requires a constant volume of mineral 
solution of definite composition and concentration. He has further shown 
that the roots excrete mineral and organic matter (i). The present re- 
searches promde an expeiimental basis for studies on the function of osmosis 
in the absorption of nutritive substances by roots. 

Maize plants were grown in aseptic mineral solutions 'containing 2 to 
5 per cent, of saccharose. At the moment when the plants lost their 
turgescence in the sunshine owing to the increased concentration of sugar, 
the percentage of sugar was determined in the nutritive solution and in the 
sap of roots, stem and' leaves. The results obtained showed that the nutri- 
'tive solutions contained more sugar at the end of the experiment than at 
the beginning and that there is no relation between the sugar composition 
of the nutritive solution and 'that of the saps of The various parts of the 
■ plant. The exchanges between the plant and its nutritive solution are there-, 
fore in this case not subject solely to the laws of osmosis, but are rather sub- 

,'(i} So: No. 19, B, Jan. 1914. ' ' V ■ A ' , , " 
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Ject to tlie chemical work of the plant. In order to reduce the respiratory 
functions to a minimtim, the plants were placed for ii days in a position 
facing north with difitised light of low intensity. In this case also analy- 
sis showed that the nutritive solution contained more sugar at the end of 
the experiment than at the beginning and that the plant had consumed 
some of its reserve sugar. The exchange between the root and the nutritive 
solution is not therefore in accordance with the laws of osmosis. 

In a medium containing excess of one or several ingredients, the roots 
become impervious even to "water. Considering that in the case of physio- 
logical nutritive solutions colloidal organic bodies are absorbed, it follows 
that the function of absorption of the roots is one of filtration, the speed 
of which is determined by the chemical activity of the plant at any given 
moment. 

987 - The lEfluence of the Osmotic Pressure of the Soil Solution on the Growth of 
Spring Wheats — Toul^ukoff, N. (Director of the Experiment Station, of B<fesam- 
tchotik, Russia), in La Pedologie, Yoax XV, Xo. 4, pp, 71-103, Petrograd, 1913. 

Analyses of the nitrogen content of wheat grains in south-eastern 
Russia show a slight increase in the nitrogen content of wheat from slightly 
saline soils. This fact had already been noticed by Y. S. Bogdan in his 
work on the wheats of the district of Novooiizensk. 

The higher protein content of wheat from south-east Russia was 
formerly attributed to the low rainfall. This explanation is plausible, 
if the low rainfall accounts for the increased concentration of the soil solu- 
tion. The writer was therefore led to study the physical, as distinct from 
the physioolgical, effects of salts on the wheat plant , as in the earliest 
stage of development the germinating grain is subject more to the physical 
than to the chemical changes of its enmronment . As the swelling and germ- 
ination of the grain depend chiefly upon the rapidity of absorption of the 
surrounding solution, it seemed advisable to begin by studying the in- 
fluence of the osmotic pressure of salts on growth. 

Experiments' were made with the salts occiiiTing in the region of Be- 
saintchouk, viz. IfaCl, Ka2S04, etc. They were carried out during 
1910-13 in zinc vases containing about ii lbs. of black soil (chemoziom) seed- 
ed with the spring wheat Bielotoiirka. The necessary nutritive solution 
was supplied in order to obtain the maximum yield vegetable matter.';' 
In the calculation of the osmotic pressure in the soil solution, the nutritive 
^ matter already present in the soil and that added is omitted, as it would ' 
not be possible to determine it by ordinary methods. However, since the" 
same 'quantity of soil and manure was added to each pot, the osmotic 
pressure of the ^ soil solution may be considered the same in each case (about , 
4 atmospheres) and left out of account. Therefore in speaking of 3, 5, 7 or , 
10 atmospheres of osmotic pressure, the figures refer to the increases of ;', 
osmotic pressure due to the non-nutritive salts added. The control' pots 
containing no non-nutritive salts were maintained at a constant osmotic 
pressure of about 4 atmospheres by maintaining a constant humidity ' of,;:' 
'60 per cent, of the maximum by means of daily ‘spraying with distilled;; 
water. Both ,nutritive and, non-nutritive salts were' added to the rpots,,*; 
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at tlie time of filling. The osmotic pressure of the solutions of noii-ixutri- 
tive salts was deteriniiied for the pure salts, and not their mixtures. 

Experiments in 1910 and 1911. — These were only of a preliminary 
. nature, to determine the suitable limits of osmotic pressure. 

Experiments in 1912. — The following salts were used : sodium chloride, 
sodium sulphate, magnesium sulphate, sodium carbonate and ammonium 
nitrate. . The first three were also used in mixtures of two and three. 
Ammonium nitrate was not used as a nutritive salt, but onl3’‘ to increase 
the osmotic pressure. The osmotic pressures compared were 0, 5, 7, 12 
and 15 atmospheres. 

Twelve sprouted grains of wheat were planted in each pot on the 13th 
of April. On the i8th, the control pots and those with a pressure of 5 
atmospheres showed seedlings 5cm. high. The seedlings in pots of higher 
pressures were much shorter, but not so much in the case of ammonium ni- 
trate. The plants in the control pot commenced tillering on the 24th of April, 
whilst the others did not begin before the 28th and 29th. They were thin- 
ned out on the 2iid of May, leaving only seven plants in . each pot. The 
height of the plants was measured on the 15th and 29th of May and the 7th 
of June. ' It was found that during the first period of vegetation small 
,, quantities of salts stimulate the vegetative growth of wheat, but that 
later they retard it : towards the 3rd of June the control plants were higher 
than all the others. 

Increase of osmotic pressure causes an appreciable diminution in the 
mean growth of the variet3'' Bielotourka, though it hastens the appearance of 
the ear, the flowering and the ripening, thus shortening the vegetative 
period. Exception to this occurred in the ammonium nitrate pots, in 
wMd? the phases were retarded and the vegetative period was longer even 
than in the controls. 

As the plants reached maturity they were submitted to the following 
tests: length of ear, yield of total vegetable matter and of grain, weight of 
1000 grains, percentage of nitrogen in grain, coefficient of transpiration (cal- 
culated). The data obtained showed that increase of osmotic pressure 
diminishes the yield of total vegetable matter and grain, the length, of ear 
„ and the weight of 100 a grains, whilst it increases the percentage of nitro- 
'geU'.in the grain even in soils rich in nitrogenous matter. ,, 

Experiments in 1913. — The maximum osmotic pressure was reduced 
Troffi' 15 to 12 atmospheres and for every salt experimented ^ with two ad- 
; ;ditional pots with an osmotic pressure of 3 atmospheres were added. Since 
the experiments of 1912 had shown that the salts of the soil solution can- 
' ''.inot be , considered as merely increasing the osmotic pressure, but as exercis- 
''.ingalso'other influences, physical, physiological, etc., it was considered ad- 
,, yisable'to increase the number of salts under experiment. The following 
: '.salts were therefore used ; sodium chloride, ammonium cMoride, ■(mlciunt'' 
,, ..^Moride, magnesium chloride, sodium sulphate, ammonium sulphate, 
.magnesium sulphate, sodium nitrate, ammonium, nitrate. 

,The results obtained are summarised in the Table below, which shows 
,the existence of autimulating action of all salts when the osmotic^ 
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pressure reaches 3 atmospheres. At this pressure, under 1913 conditions 
the coefficient of transpiration of Bielotourka was lowered, while the total ^ 
yield and the yield of grain were increased, although the weight of 1000 grains \ 
was decreased by i.i gm. from that of the controls. ' | 

' 

Mean restdts of 1913 experiments. I 


Osmotic presstsrc : 

of soil solution 

i 

Water. ; 
evaporated, ; 
gms. 

Coeff. 

of 

transpiration i 

Total 

yields, 

gms. 

Yield 

of grain, 

gms. 

Weight of 
xooo grains, 

gms. 

Nitrogen 
content ' 
of 'grain, 

% 

Nomat 

15 622 

314-2 

48.2 

18.71 

38.27 

2.068 

), 3 atmospheres 

(maximum) 
iS 156 

{minimum) i (maximum) 
.101.5 

(maximum) 

!13.4S 

37.14 

2.283 

V + 5 )) i 

11503 

307.2 

3S.37 

15.16 ; 

1 33-70 

2.931 

)) 5 ) 

9 207 

362.5 

29.72 

10.15 ; 

1 24.04' i 

: 3 - 5^4 

)> 4" 10 » 

5998 

418.9 

17.48 

4.46 1 

23U3 : 

3.S85 

» 4- 12 » 

3494 

630.7 

7*30 

2.72 

1 22.47 : 



An increase of osmotic pressure above 3 atmospheres caused a decrease 
in the yield of grain and in the looo-grain weight, as well as a less efficient 
utilisation of the soil moisture,, assuming that the coefficient of evaporation 
increases proportionally to the’ increasedn osmotic pressure. ' ■ On the other I 
hand , an increase of "osmotic pressure'.'caused an':increase in the percentage 1 
of' nitrogen in the; gram and in, the -iintiness, but a decrease in the percentage | 
'of starch* 

’[Action of different salts and their elements. 1 

A. Acids. — i) At an osmotic pressure of 3 atmospheres the maxima 

of total yield and yield of grain' are obtained from nitrates, which are ' 
foEowed by^- sulphates and then by chlorides. { 

2) At 5 atmospheres the highest yields are given by the sulphates, ■ 
foEowed by chlorides with respect to grain and nitrates ■' for still less, grain. 

' 3) At '7 atmospheres, the yield is better with sulphates', than with 
nitrates. 

B. Bases. — At 3 and 5 atmospheres ammonium salts give the largest | 
.increase' of. total yield mid of grain yield, as well as the largest' percentage I 
of 'nitrogen in the grain." In respect to yield the salts of magnesium come } 
second' and those of sodium third. 'In respect to percentage of nitrogen, 
sodium salts come second and magnesium salts third. 

' ' Conclusions. — i) The character of the soil solution, especiaEy its con- 
centration and osmotic pressure, have a distinct influence on the vital j 
functipns'of' spring wheat. ,■ Increase of osmotic pressure at first' stimulates 
growth; ''then' beyond, an ■ optimum’ limit of 3 atmospheres, whatever the 
salt, it has a 'depressing .influence,' on .growt,h, .but at the same time ! 
incre,ases , the percentage of , nitrogenous ’ matter in the grain.' , 

2) Under certain .meteorological conditions, a very pronounced stimtEat- ;• 
ing action on the wheat .plant can .be obtained by bringing .the' osmotic pres-. | 
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sure up to the optimum, irrespective of the salt used. TMs results in a 
greater yield of straw and grain, a better quality of grain, a higher nitrogen 
content and a more efficient utilisation of the soil moisture the plant. 

3) The presence of nitrogen in solution, either as base or acid, appre- 
ciably increases the yield of straw and grain as well as the percentage of 
nitrogen in the grain, compared with non-nitrogenous salts. Of the latter, 
sulpha-tes have a greater influence on yield than chlorides. 

98S - The Aetlon of ¥anous Electrolytes on the Grains of Avenasativa. — plate, 
F., in Annali di Botanicaj Voi. XII, Part 3, pp. 261-343. Rome, May 1914. 

These researches concern the stimulating effect of chemical agents 
on the imbibition of grains of Avem scdiva. 

It is well known that seeds axe able to resist injury from solutions 
of salts up to a certain concentration and that such solutions exert 
an influence on the subsequent development of the embryo and seed- 
ling. In these experiments the effect of the different ions of acids, bases 
and salts was investigated. The strengths of the solutions used were 
N* N N 

N, — , — , —y and the period allowed for absorption was 2 hours. The 

increase in weight of the seed was determined at intervals of half an hour. 
Observations were made of substances which accelerate or retard germ- 
ination and on the effect of imbibition on the external morphological cha- 
racters of the seedlings with special reference to the size of the shoot and root, 
and the fresh and dry iveight of the seedling. The quantities of salt ab- 
sorbed were determined by weighing and also in parallel series of ex- 
periments by analysis of the liquid remaining after each period. 

From' these results the writer concludes that immersion for only two 
hours exerts an influence, in many cases not only on the physico-chemical 
phenomena of imbibition, but also on the subsequent development of 
the seedlings. The absorption of distilled water or tapwater varies within 
near limits according to' the individuality of each grain, but generally it 
increases rapidly during the first stage of immersion, continues more steadily 
during the second stage and decreases slowly during the third stage until 
it ceases completely. The beginning of imbibition and the quantity of 
water absorbed vary with different grains, with different solutions and 
'nccoiding to the concentration. These' experiments confirm the conclusion 
That, during imbibition, seeds absorb more proportionally of the solvent 
than , of the electrolyte, so that the solution becomes more concentrated 
after immersion. 

Classified according to their effect on imbibition the substances are^ 
grouped as follows : 

1) Substances not absorbed 'and having no influence on imbibition : 

The chlorides 'of sodium, potassium, calcium, barium and' zinc ; bromides 
of' sodium and potassium; 'citrates of potassium, barium, cadmium and 
silver; sulphates of potassium, cadmium and coppei'; formate, acetate, 
and oxalate,' of /potassium, '' Y, 

2) Substances absorbed without influencing the total auiotmt of 
absorbed' under normal, conditions The 'Chlorides' of cobalt and iron* 
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3) Substances wHch, tbongli not absorbed, diniinisli considerably 
the imbibition : acid pkospliates of sodium and potassium, sulphates 
of aiurDinium, chromium and iron. 

4) Substances wbicb, though not absorbed by the seeds, not only 
diminish the imbibition but also influence the germination : feirocyanide, 
permanganate and bichromate of potassium ; the alums of potassium, ohro- 
mium and iron; the nitrites of sodium and cobalt; the chlorides of cerium, 
tin, cadmium and mercury ; bromide of mercury. 

5) Substances which are absorbed and diminish the imbibition, 
as well as affecting germination : iodides of cadmium, sodium, potassium, 
and the nitrates of mercurj?- and cobalt. 

, 6) Substances absorbed, increasing the imbibition and also favour- 
ing the germination : formic, acetic, oxalic, nitric, sulphuric and phosphoric 
acids. 

7) Substances not absorbed, but accelerating imbibition and to 
a ' considerable extent promoting germination : malic, citric, tartaric and 
hydrochloric acids. 

Excluded from this list are the hydrates of the alkalis and alkaline- 
earths, wMch in the concentrations used were fatal to the grains. 

It follows from these results that substances which are absorbed for 
a period of two hours, do not penetrate throughout the seed, but are ar- 
rested at the, testa. It remains to be determined if they will penetrate 
further if imbibition is prolonged. 

Malic, citric and tartaric acids are most favourable to growth, though 
they are not absorbed by seeds. ' .This is explained by supposing that some 
indeterminable , trace of acid acts on the seeds catalytically and causes a 
greater acceleration of the physico-chemical processes. 

These researches support the conclusion that the laws of absorption 
are not constant for all solutions and concentrations, but that specific 
coefficients of absorption should be attributed to each cation or anion. 

The specific actions of hydrogen ions and hydroxyl ions have consider- 
able biological importance, and it is probable that the carbox^d group is 
not less important. 

989 - Effect 0! Higli Frequency Currents on Plants. — HoMBE'iCER, benst, in 
Die UmscJmUt Year ' XVHI, No. 36, pp. 733-735 + 2 figs, Frankfurt-on-tfie-Main, 
September 5, 1914. 

The writer recalls the observations of Eemstrom, who attributed the 
greater rapidity of growth in polar regions to the higher potential of 
atmospheric electricity, and the experiments in electroculture carried out by 
Eemstrom, hedge and others. While the use of high tension continuous and 
alternating 'currents' led directly: to the soil and to the plants was always 
connected .with injury to the latter as soon as the intensity of the current 
exceeded certain, limits, this injury was no longer observed when alternating 
high frequency and .high tension currents were emploj^ed. 

Experiments of this Mnd were recently conducted in the Morane farm 
near I>a5?ton in the United .States.' Several experimental plots were sown with 
radishes and salad. After theyhad sprouted the electric current waS' started*. 
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One plot was subjected to the action of high frequency currents -which 
passed throngh a wire stretched at about 16 inches above the soil. The dif- 
ference of potential between the soil and the conductors was about 10 000 
volts; the'ireqitency was of 200 000 periods per second generated by Tesla 
currents. The passage of the current lasted one hour in the morning 
and one hour in the afternoon. The growth of the salad compared 
to that of the check plot was increased by about 75 per cent. 

Alternating high frequency currents are biologically harmless to plants, 
animals and man. Arsonval introduced them into therapeutics. On 
transforming high tension into high frequency, diathermic currents are ob- 
tained with which heat can be produced in the deep strata of animal 
tissues. With the diathermic apparatus the human body can be traversed 
without danger b3^ currents of an intensity somewhat over i ampere ; 
only if the intensity be too much increased does combustion take place. 

The writer experimented upon plants with such an apparatus ; he 
placed the two electrodes in fiower-pots with plants between them. Most 
of the experiments were carried out with beans, and they regularly showed 
that the stem grew thicker and the leaves larger than in the check plants. 
Dnring the experiments three treatments per day were made ; as soon as 
the temperature reached 35® C. the current was interrupted. The length of 
time that the soil retained the heat was remarkable and still more so the 
fact that the stem and the leaves formed a greater quantity of chlorophyll 
than those of the check plants. 

In order to determine whether the greater intensity of growth was due 
to the heat or to the high tension of the electromagnetic field, the writer 
treated other plants of beans with Tesla's currents (that is high tension 
and high frequency). The effect of one such treatment lasting 5 minutes 
was very evident and proved that the .stimulus to growth is due to the oscil- 
lating field and not to heat. The greater formation of chlorophyll in the 
treated plants is perhaps due to the fact that under the influence of the oscil- 
lating electro-magnetic field chemical decompositions take place in which 
large molecules take part ; these decompositions are similar to those caused 
by the catal3d:ic action of the still more rapid luminous vibrations. 

” Influene© of X-Rays on .YegeMion. — Mmou, em., and Comjgj, ii.,inComptes 
, Rmdm kehdomadaires des Seances de VAcadSmie des Sciences^ VoL 159, No. 4, pp. 338- 

340. Paris, Jiily 27, ' 

Experiments were made on Raphanus $ativm and Lepidium sativum. 
Ten seeds were sown in each of a number of pots of garden soil and 
covered with half an inch of leaf-mould. The, pots were then subjected 
the action of the rays ; the frequency and, the/, intensity of , the radiations 
variedin the nine groups that ^ were. made. ^Bifferences tegan to appear on 
the 22nd day ; the experiment terniinated on the 3,8th day. 

Erom the results of these preliminary experiments the writers conetnde : 

I. That 'X-rays exert a clearly favourable action on the veg^tatin^a 
of both Raphanus and Lepidium, as shown by' the increase'' of weight, 
'yrMchattainsinJ?^^JiWMS'45 per cent.; foe the, leaves, 59 pet cenl for the" 
'„whple plant and 193 per'oeat. for;„the-bulb, ' , y ■■ '■ /, 
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2. — That this benefit is all the more marked the more frequent and 
intense the radiations, also when the}^ attain an intensity (75 H. per month) 
which would render them decidedly injurious to animal tissues. 

3. That X-tays have a slight reaction on the morphology and ana™ 
tomical structure of the plants under consideration (in general the vascular 
and supporting tissues are more developed and better differentiated), 

991 " A Study on the Germinating Power of Seeds. — darsib, Marvin i,., 

Charlotte, and Peirce, George J., in The Botanical Gautte, Vol. BVIII, No. 2, 
pp. 101-136 -{- 18 figs, and diagrams. Chicago, August 1914. 

Until recently the tests of the longevity or viability of seeds have de- 
pended upon the percentages of actual germination in prepared beds. 
Such tests are simple enough in the case of seeds which germinate quickly 
and in these cannot be improved upon. When, however, two weeks or more 
must elapse even under most favourable conditions before one may know 
the quality, that is the germinating power, of the seeds, a quicker method is 
desirable, also because in briefer exposure there is less danger of injury or 
loss from fungus or other enemies. Mr. G. J. Peirce has shown that by using 
silvered Dewar flasks as' calorimeters one may quickly determine that heat 
is evolved in the germination of seeds and has suggested that there may be 
such differences in the heats liberated by seeds of different ages that they may 
be used as indicators of age and^erminating power or viability. 

Some experiments were undertaken in order to test this idea. ' ' " 

The germination experiments were made in silvered Dewar, flasks 
and in seed beds with seeds of barley, clover, maize (Cory sweet corn), 
hemp, oats and wheat of different' and well known ages., The results show 
that, other conditions. being 'equal, .a high temperature within a reasonable 
time is indicative of high germinating power, and also of the ability to 
'make a rapid growth of root and' shoot after germination, in other' words 
of 'Vigour. With the increase of the age of the seeds the quantity of heat 
produced diminishes, but of course such decrease is not always perfectly 
regular, owing to the different climatic conditions under .which the'^ seed 
was grown and harvested, to its degree of maturity and to the conditions: 
of storage. Each species of plant that was studied appears to have, like" ' 
the higher animals, a normal or characteristic temp'erature, departures 
from which indicate deviations from the best conditions of the organism. 
Other conditions being equal the normal temperature is evolved by the 
freshest and' most vigorous seed : a higher' temperature generally indicates 
an infection (fungoid) ; a subnormal temperature on the other hand denotes 
lessened vigour, generally due to increased age. 

' 'The' normal ** temperature, or average daily heat 3deld in terms, 
of Id' 'grams 'oiseed,, is 1.82^ C. for hemp, 0.75® C.' for clover, 0.73^ C. ,for '' 
wheat, .C..''fo'r:'dats and 0.490 C. for maize. 

992 - Selection 'Of Goeteloot, (Dactyiis glomemM) In lew Zealand. — 

W,S., in The Jaumd of AgncuUure, Vol. ■ VIII, No.' 3 pp. 262-265 4 * 2 figs. ' 
liHgton, 1914. ^ , " / ' ;■ 

Cocksfoot is one of the most' widely distributed and ■ most 'useful , grasses 

''Of New Zealand. Its seeds, 'esjmally thoSe irom' 'the Banks' 'peninMa, 
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supply a litcrative export trade to Europe. TMs plant, however, being so 
widely distributed and growing in the most difierent environments, pre- 
sents a number of types and variations. Ic has been found that the vatia- 
tions in. cocksfoot apply not only to the form of the panicle, but also to the 
quantity, quality, shape andcolour of the leafage, to the height, to the degree 
of rust resistance, to the earHness of maturity, to the yield of seed, etc. 

Consequently at the Moumahaki Experiment Farm a work of selection 
has been started with the aim of producing plants with abundant and good 
foliage and wdth a high resistance to rust. Plants exhibiting these desired 
points to a greater or less extent have been isolated, and the reproduction 
of selected types is being effected by vegetative or clonal reproduction, by 
' inbred seed and by open fertilized seed. 

993 ” Mutation in Egyptian Cotton. — Kearnsv, Thomas H. (physiologist in Charge, 
Alk,ali and Brought Resistant Plant Investigations, Bureau of Plant Industries) in 
Journal of Agricultural Research, Vol. II, No. 4, pp. 287-302 -f IX plates. Washington, 
Jilly 1914. 

The writer summarises as follows the' facts that he, has ascertained 
from... the literature on the subject and from the observations made by him 
during his w"ork of selecting cotton in Arizona. ' 

'The origin of the Egyptian type of cotton is obscure. According ±0 
one theory, it is a product of hybridization betw^een a browm-linted tree 
cotton and American Sea Island, both of these types hamng been culti- 
vated in Egypt nearly a century ago. Whether tMs be true or not, there 
can be no question that the varieties now growm are of mixed ancestry, a 
condition w^hich some investigators regard as favourable to mutation. 

Kumerous varieties have appeared from time to time in Egypt. ; The 
Ashmuni variety, now grown only in Upper Egypt, originated about 1850, 
This variety gave rise in 1887 to the Mit AM, and from the latter the Abassi, 
Yannovitch, Nubari, Sakellaridis and Assil varieties have successively been 
developed. 

As grown in Arizona from imported seed, most of the Egyptian vari- 
' eties are readily distinguishable by the habit of , the plants and by the 
characters of the leaves, involucres and bolls, as well as by the fibre. 

So far as the scanty evidence ■ goes, each of these varieties originated 
with a mutant, L e. an individual plant which showed, an' abrupt and defi- 
,;;nite change in the characters' expressed. This conclusion is supported 
//hy' the; more complete data at hand regarding the history of the varieties 
which 'have been developed' in ■ Arizona. , 

, ' Plant' breeding work in Arizona was begun 12 years ago with imported 

^ ',s^0d of the AM variety. Persistent selection of the best, plants caused 
'some improvemet in 'earliness and productiveness and in the quality of 
iv'the fibre, but the' progress was not very ; substantial prior, to 1908, in whirfi'.;; 
'fmi two types very different from the Mit AM ,w,ere recognized and'isolated.''' ' 
V'Cfee of these was the„Yuma vari'ety, now co'mmerdally' grown in Arizotm. 

■ This form has continued to expressrits 'distinctive characters with a 
degr^'of uniformity, notwithstanding, the fact that the parent individud 
^and its immediate progeny ■ not,; protected, against cross poffinarion. 
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Tm^o additional varieties described in this paper under the llalnes^■'''::: 
“ Pima and" Gila"' have lately been developed in Arizona. The Pima va- 
riety appeared as a single plant of marked individuality in a field of Yuma 
cotton at Sacaton, Arizona, in 1910. Its characters have been expressed in ' ; 
its progeny with great uniformity during the three subsequent generations.; ' 
This variet}; is easily distinguished from the parent Yuma variety by its ' 
relative liiiiblessness and by the correlated retention of the lowest fruit- 
ing branches and bolls ; by the more uniformly deeply 5-iobed leaves ; hy 
the shorter, relatively wider, and nearly separate involiicral bracts; by the 
plumper and more abruptly and sharply pointed bolls and by the longer 
fibre (average length of fibre : Yuma i % inch; Pima i ®/g to i in.; 
Gil? 1 in,). 

The Gila variety is derived from a single plant discovered by Mr. E. W. 
Hudson in a field of the Mit Afifi stock grown at Sacaton, Arizona, in 1908. 
In its external characters this type resembles the parent Mt Afifi variety 
much mere than the Yuma, hnt difiers in its earlier ripening, smaller 
vegetative branches, greater prednetiveness and longer fibre. 

The individuality of. the parent plant, together with the uniformity ; 
showTi by its progeny during the subsequent generations, indicates that the' 
Gila variety, like the Yuma and the Pima, is of mutational origin. 

Egyptian cotton exhibits, although in a minor degree, the tendency 
to develop new varieties by mutation which characterizes Omoiheta 
Lamarckiana, There is a further parallel in the fact that in both cases 
very similar, if not identical, new characters come into expression at difier- 
rent times, and in difierent places. "An, example of this phenomenon in 
Egyptian cotton is afiorded by the Ntibari and the Yuma varieties. 

If the tendency to produce mutants is a result of remote or complex 
hybridization, the mutability of Eg^^ptian cotton might be accounted for' 
upon either of the following grounds : i) the supposed hybrid origin of 
the type as a whole, or 2) later crossing with other types of cotton. 

Ever since mutation became recognized as a factor in the breeding of 
Egyptian cotton the following methods have been follow-ed in Arizona: 
1) recognition and isolation of desirable mutants; 2) selection 'and. com- 
parison on the progeny-row basis of those individuals among their, progeny 
which express most fully the 'desirable characters of the new type; 3) eli-^ 
minatioii from the seed increase fields, preferably' before blossoming begins, .' 
of the aberrant and otherwise undesirable individuals. 

The bibliography of the literature cited comprises 21 works, 

994 - 'lew 'farleties of Wheat and Gate In lew South Wales. — pribham, ', 

The AgmiMural GazeUe of New Sotdh Wales, Vol XXV, Part 3, pp. 230-233 '-j-' 

3 p. 236 -I- 2 plates. SydneF, March. 1914. 

Fmeiksof mkeai. — ^The new varieties of wheat obtained or: imported;',;;' 
by the Department' of Agriculture are.growm in the stud plots and compared ; 
with the standard varieties tO' determine their yielding qualities 'and bhW; 
defects and good ''points. A sample of any variety found promising in. the' 
'field is sent to the Departmental Chemist to be milled, and i.S''recomme][ided'., 
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to farmers if it yields a satisfactory flour ; if it fails in tMs respect it is not 
included among the list cf varieties recommended. 

In 1913 two varieties, ‘‘Bomen'' and Sunset”, were recommended 
for further trial and they have fully justified that recommendation. Other 
two varieties, ” Canberra ” and Nardoo ”, are suggested forpurther trials 
at the Experiment Farms. The writer describes these four varieties. " Bo- 
men ” is awnless and bunt-resistant; in its pedigree it includes an In- 
dian variety “ Zail ”, one from Manitoba, Power’s Fife” and two Austia- 
lian wheats. Sunset is also awnless; it is intermediate between the me- 
dium strong and weak flour classes, and is very early. '' Canberra” is slight- 
ly awned at the tip ; it is a cross between Federation (the dam), and Volga 
barley, a tw^o-rowed sort ; it has fielded well and gives a high percentage 
of flour which is of excellent colour and belongs to the medium strong 
class. Kardoo ” is awnless, medium homy; it is decidedly smut-resistant 
and an excellent hay wheat; it is a hybrid of several varieties, induding 
”, White Naples”. 

Varieius of oats. — Among the oats recommended for further trials 
at the Experiment Fanns by the recent Departmental Conference are ” Sun- 
rise” and ” Guyra”. ” Sunrise” is a natural cross bred from Algerian 
oats, which it surpasses in length of straw by about a foot, and in earliness 
by a week; it is recommended for the warmer districts. ” Guyra” is a 
cross between ‘"Algerian” and "'White Eigovo”; it stools very fairly 
and its grain is plump ; it is suited to typical oat districts. 

995 - Ttie Effect of Amnimiium ^ Saits ou the Tillering of Wheat — Wild, l. J., 
in Ths Journal of AgricuUurey Vol. IX, No, i, pp. 31-32. Wellington, N. Z ^ July 1914. 

This experiment wms suggested by a statement in Dr. Griffith’s 
” Treatise on Manures ”, to the effect that treating the seed wheat with a 
solution of sulphate of ammonia gives an increase in the number of stems 
produced by the individual plant. Five varieties of wheat were treated 
with nitrate of ammonia and three with sulphate of ammonia in 3 per cent, 
solution, and sown in plots of from ip to 15 square yards in area.' Check 
plots were also sown with untreated seed. No difference w’as noticed be- 
tween the treated and untreated plots as regards rate of germination or 
rhte of subsequent growth. When the grain w^as in eat twenty plants were 
taken at random from each plot and the average of state per plant was 
determined. The results, were as shown in the accompanying table. 

' These^ results show that nitrate of ammonia is more effective than' the 
sulphate in increasing the tillering power of wheat and point to the desi- 
rability of investigation on a more extensive scale.' ' , 
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Variety 

j Average tillering power 

I Jicrease 

Percentage 

increase 

1 Treated 

Untreated 

Vatieiies treated with 
sulpJiaie of ammonia 





Hunter’s White 

• ; 7-5 

: 6.4 ; 

1. 1 

^ 16.7 

King’s While 

; 6-5 

5.6 

0.9 

1 16.0 

Bordiex 

. ; 12.4 

i XI.4 

I.O 

i 8.8 

Totals . . 

26.4 

i 23.4 

3,0 

i Average 12. 8 

Varieties treated with 
nitmie- of mmnonia. 


; 

; ] 



Red Tuscan 

10.5 

lo.o ' 

1 0‘5 

1 5.0 

Solid Straw Tuscan. . . . 

lO.I 

! 7 *^ ‘ 

: 2.5 

1 33-0 

White Tuscan .... 

. ! S .3 

: 6.7 ’ 

1 1.6 

23.9 

Glynus 

• 1 7-0 

■: 6.3 

0.7 

' II. I 

Pearl 

, : . 8.0 

5.8 

' 2.2 

37.9 

Totals . . 

■ 1 43-9 

j 36-4 

1 1 

i 

7-5 

! 

jAverage 20,6 


»OOT cmn , gp6 - New BIlgM-proof ¥ar!ety of Potatoes. — Queensland A§ruuUural Journal, Vol. XI, 
Part 2, pp. : 03-106. Brisbane, August 1914. 

'A mew variety of potatoes, called the “ Xew Era *' has been obtained 
by a farmer who is also a, keen student and observer, Mr J. G. Harris, 
of Raetihi, Ktw Zealand. In the locality in which the potato was produced 
it has proved blight and frost proof ; it is suitable to grow for the early 
potato trade and, it is stated, has produced up to 20 tons pet acre., 

The origin of this potato is as follows : six years ago Mr. Harris had 
an acre and a half in potatoes, Eldorados and Northern Stars. The potato 
blight swept the whole crop with the exception of one plant. Its tubers 
were multiplied during the next five years, and proved resistant to blight, 
while the above-mentioned varieties, as well as Irish Rock, Up-to-date and 
Gamekeeper (i), were, all attacked. 


; ;/"ifORAGE 
'■'v;' CROPS, 
i/ M3BAJDOWS 


997 “* Graces at Hawkesfeiiy Agrieultma! College, lew South Wales. — breakwell, e. 
(Agrostologlst) m The Agricultural. Gazette of Nem South Wales, Vol XXV, Part 8, 
PP- 633-656-^11 figs. Sydney, August 1914. 


Although the soil at Hawkesbury Agricultural College is not of a goo^ 
character there are many grasses w^hich stand the adx^erse conditions 
remarkably well ^ 

The principal of these 'are: Emgrostis leptostachya Steud. {Paddock 
Eove-grass), , a native grass, particularly adapted to soils of a ' light 
or sandy nature; it is a heavy seeder and the" seeds appear capable of 


fi} See also No. August 1914. 
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tosy germination. Eragrosiis mrvula and E. mrmda var. valida have 
teen recently introdnced from America and are particnlarly adapted 
lot growing under adverse conditions, stich as light soils and low rainfall; 
they produce, however, a coarse fodder. The latter of the two has a thick 
growth about 3 feet high and seeds heavily. 

Andfopogon inter meMus (Bine grass). This is a native grass; its habitat 
is on alimial formations or on moist black soils in general ; nevertheless 
it appears particularly adapted to the poor soil of the College. The grass 
is a heavy seeder, but so far tbe seed has not germinated very well ; on 
the other hand root planting has been very successful. It yields a heavy 
succnient flag, which remains green from September well into May. It 
is very sensitive to frosts. At the College it is often attacked by a ftingns 
{Cerehella sp.). 

Poa arachnifera (Texas Blue grass), is the most vigorous of the 
Foas and appears weU adapted to the light soils. Propagation by seed 
is uncertain, but it readily spreads if root planting is resorted to. 

Poa pratensis (Kentucky Blue grass). — It quickly covers the ground. 
At the College it suffers' very much in the summer. 

' Poa sempervirens (Evergreen-Meadow grass). — This grass is really 
a variety of Poa nemoralis ; it remains perfectly green during the heaviest 
of 'frosts, and it grows fairly vigorously during the colder months of the 
year. Its texture is also finer than that of most of the other Poas. 

Poa compressa. — Although this grass produces only a small quantity 
of foliage, it is ver}^ nutritive and remains green during the greatest part 
of the 3^ear. Its xdgour at the College shows its adaptability to poor 
soils, and its capability of enduring a limited rainfall is shown by its per- 
manent character at the Cowra Experiment Farm. 

Pollinia fidva (Sugar grass). — A native grass; its flag is' very succu- 
lent and it is particularly drought resistant; it will also stand a large amount 
of feeding off. At Hawkesbury, however, the production of seed' has been 
somewhat disappointing. 

Bfonms inermis (Awnless Brome grass), — This is a native of Europe, 
and a grass which has met with great success in the United States of Ame- 
rica. It remains green the greater part of the year and stands the summer 
better than Bro^nus unioloides. It is very nutritive and stands grazing well. 

Bmmm unioloides (Prairie grass) . — A very succulent grass, which 
produces' a large quantity of feed during the cooler months of 'the year. 
Under cultivation it yields heavily, and when cut for hay the new' plants 
spring from the old root, becoming perennial in habit ; but when stocked 
it disappears rather suddenly, behaving as an annual. 

Bromms pumpellianm. — This is one 'of the' newer bromes. It has 
so far made a 'promising growth, while sterilis, B. and B. mollis 

have proved useless, , ' ' , ' 

Clihfis gay am (Eiodes grass). — Having already proved successful, 
the cultivation of this grass has spread rapidly; for producing the quickest 
growth on the lighter soils, it appears to have no equal. It seeds heavily® 
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CMoris larhata (Australian Rhodes grass), Paspalum iilatatum and 
Seiatia nigrirostris, wMch has given good results in the Transval; at the 
College it has grown vigorously, while at the same time its flag does not 
become coarse. 

Phalaris hulbosa is one of the best winter grasses introdticed at the 
College. 

Festma elaiior does well on the poor soils of the College and stands 
the summers fairly well. 

F. anmdinacea is largely cultivated in ISrew Zealand. 

F. ovina, F. rubra, and F. duriuscula. ^ — All these grasses wih grow 
in light soils, but they have finer leaves and smaller growth than the two 
pre\dousl3^ named. 

998 - Senegal Perennial Biee (i) as Forage. — wood, c. H. (Manager, Kamei-imga state 

Nursery) in Queensland Agncultu-ral Journal^ Vol. II, Part 2, pp. 1 54-1 57 5 figs. 

Brisbane, August 1914. 

Mention hainng been made of the existence of a perennial rice in Se- 
negal, French West Africa, the Queensland Department of Agriculture 
procured a small parcel of seed w^hich was tried at the Kamertinga State 
Nursery. The germination of a parcel of seed received in 1913 was 
fairly good ; planted out in the open in Jamiaiy it was, in flower by the 
end of May. 

Perennial rice is a good forage,' relished when green by cattle andhorsesj 
and it also 3delds a good hay. It has, however, the draw^back of producing 
only a very limited quantity of fieed. The panides are few and bear from 
two to ten grains, the other glumes being empty. Owing to the scardty 
and leanness of the grain it is not likely to be of any use for human consump- 
tion in its present form in Queensland. 

999 - Dmuglit-reslstaiit Grasses ani Fodder Plants. — Break:vveld, b. a., in The 

AgficuUufdl Gazette of New South Wales, Vol. XXV, Fart 5, pp. 3S5-386. Sydney, 1914. 

The exceptionally dry summer through which the interior of New vSouth 
Wales has just passed prodded a good opportunity of investigating those 
plants which best endured the drought. 

It was observed that of the plants growmg in the Experment Farms, 
the following, tabulated in order of drought resistance, were the most pro» 
miiient grasses : Panicmn hulhosim (Experiment Farms at Wagga, Bathurst 
and Cowra), introduced from America, 

Panicum 'prolutirm- — Coolah grass (Wagga, Bathurst, N^mgan), native. 

Andropogon honibycinus — Silky heads (Wagga). 

A. intermed-ms — Rare blue grass (Cowra and Nyngan). 

A, erianthoides — Setin top grass (Cowra). 

Panicmn flotidmn — (Cowra, Bathurst and Wagga). 

Chlofis gayana (Wagga, Nyngan and Cowra) . 

Poa iimchnifera — Texas blue grass (Cowra and Bathurst) . 


.Ed) 


(x) See No, S02, B, March 1911. 
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Otlier lodder plants ; 

Medicago media — Sand lucerne (Wagga and Nyngan). TMs incerne 
originated as a cross between the yellow -flowered lucerne {Medicago falcata) 
and the common lucerne (M, saliva), and in power of drought resistance 
exhibits the characteristics of the former. It also differs from the ordinary 
lucerne in having a procumbent growth ; this renders it more suitable for 
pasture than for hay, but makes it a poorer seeder than Tamworth luceine. 

Potermm Sanguisorba — Sheeps' bumet (Wagga). 

Vicia^dasycarpa — (Bathurst). 

1000- Cowpeas (Vi^na. EndL; unguicmiaia Walp^jinNew 

SoEtll Wales. — ■ Habfield, J. W. (instructor in Agriculture, Hawkesbury Agricultural 
College) in The Agncultuml Gazette of New South Wales, Vol. XXV, Part 8, pp. 657- 
661 -i- 2 plates. Sydne^A August 1914* 

The cultivation of cowpeas is spreading from year to year in Kew 
South Wales, where it began to become general between 1890 and 1893. 

^ To its early development the Department of ilgricnlture cooperated hy 
distributing large quantities of seed in small lots. It is now distributed 
in nearly ail the warmer parts of the State, though the production of seed 
is still largely confined to the North Coast District. 

As a rule the crop is sown in rows 2 ft. 6 in. to 3 ft. apart and the seed 
from 6 to 9 in. apart in the rows. This enables the crop to be cultivated. 
Sowing with a drill is much better than broadcasting and harrowing in, 
for if in this case heavy rain falls a quantity of seed may become exposed 
and does not germinate. As with other legumes, nodules form on the 
roots of cowpeas, whence frequently the second and successive crops succeed 
better than the first, and but rarely require nitrogenous manures of any 
kind. In manurial trials at the Hawkesbury College phosphoric add was 
proved to be the most important manurial ingredient. Sulphate of potash, 
though it increased the yields, was too expensive, w‘hile nitrate of soda and 
sulphate of ammonia were decidedly detrimental, reducing the yield to 
one half that of the unmaiiured plots. ^ 

The varieties of cowpeas are very numerous. The Black is the most 
popular, while the Poona, a variety introduced from India, has rivalled 
if it does not excel the Black at the College in the production of green fod- 
der ; but when grown for seed it does not ripen its pods so evenly. Both 
ate late maturing, while the White or Black Eye and the Upright-growing 
are early ; the Iron is a ’mid-season variety and it is claimed to be immune 
from the attacks^ of eelworms. 

Cowpeas form a very valuable green manure' crop for orchard and gen- 
eral farm work, though it is difficult to plough the vines in. At 'Hawkes- 
bury it is usual to roll the crop first, and then after running over it with a 
disk cultivator to plough it in with a single-furrow disk plough. The crop 
should be ploughed, in soon after the pods are set, as at 'a later stage the 
'Stems become woody. Considering its' very hi'gh feeding value, the writer 
considers ploughing in the whole crop as , being sometimes a very wasteful 
practice. If the crop be fed off on the .ground where it is grown, at least 



14 # 


FIBRE CKOFF 


50 to 75 per cent, of the manurial value will be rettixned, while the full, 
feeding value of the crop will also have been obtained. 

As fodder crop, cowpeas give a better balanced and somewhat more 
abundant fodder when they are grown with maize, 01 still better sorghum, 
and millet. 

A system that has proved very profitable on the North Coast is to sow 
the cowpeas down between the rows of early corn. They are sown with 
a maize dropper immediately after the last cultivation of the corn, which 
should be not later than January if it is intended to harvest the cowpeas 
for seed. Yields of 10 bushels per acre are qiite common, and sometimes 
even 16 bushels. 

Cowpeas by themselves usually form an inferior kind of silage, often 
acid in character and poor in colour and smell, and more or less decomposed. 
They are much better when mixed with sorghum, maize or millet, 
American experience indicates that the best plan is to broadcast the cow- 
peas at one bushel per acre, and the sorghum or kafiir corn at about 10 lb, 
of seed per acre. 

If cowpeas have to be cut and turned into hay a difficulty is met with, 
as there is no satisfactorily rapid method of harvesting. Machinery fot 
the purpose has been devised, but hitherto without much success. Cowpea 
makes good hay, but its leaves fall very readily when dry and without the 
greatest care the loss will be considerable. The^ upright-growing varieties, 
such as Poona and Upright-growing, especially when grown thickly, caa, be 
harvested with a scythe and sometimes with a mower. 

No machinery for the purpose of harvesting' the pods has been per- 
fected, and with present methods the whole 'plant has to be harvested and 
threshed,' or the pods picked by hand. Three cwt. of these peas in the pod 
give, when threshed, one bag of peas weighing 240 lb. 

The sale prices of cowpeas in New South Wales have been practically 
stationary during The last twenty years, namely, for the Black cowpeas 
about 10s per bushel on the Rivers and about 12s 6 d. delivered at Sydney 
to , seedsmen. The average retail price for cowpea seed is about 15s 
per bushel. The price of Poona, which has a very small seed, is usually 
something over £i per bushel. 

1001 - Flax Experiments !l Ireland. — Department of Agriculture and Technical 

Insiruction for Ireland-, Journal, Vol. XIV, No. % pp. 515-534. Dublin, 1914. 

Mammal experiments. — The following iS' a' suinniai}^ of the results" 
obtained from the two series of experiments conducted by the Department 
during the eight years 1901 to 1908 inclusive : 

1. The use of potash manures gave profitable increases; kainit and 
chloride of potash showed almost equal merits, were more regular in their 
effects and, on, the average, gave better results than sulphate of pot£^h. 

2, The application of. kainit and chloride' of potash in winter gave 
results as good as when these manures were.appliedatThe time of 'sowing, 

m,) ' 


(i) See also No. B25, B. 3 ferch 1914. 
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3. Pbospiiatic mantires, when applied either singly or in combination 
with a potash raantire, or as part of a complete mixture, encouraged the 
gi'owth of weeds at the expense of the Sax, and their use was almost in- 
variably attended with a loss, and very frequently even with smaller 
yields of scutched flax. 

4. In some seasons profitable increases "were obtained from the addi- 
tion of the nitrogenous manure, rape meal, to kainit. Its effects, which 
appeared to depend on the nature of the season, were too irregular to -war- 
rant the general adoption of such a mixture in preference to the kainit 
or chloride of potash dressings now so commonly used. 

5. The application of agricultural salt was not lemunerative. 

As in these two series of experiments the results obtained from the 
addition of a nitrogenous to a potassic manure were very irregular, it was 
considered advisable to carry out a third series of experiments with sul- 
phate of ammonia added in varied proportions to chloride of potash. Still 
further, as the application of phosphates as superphosphate or basic slag 
resulted in a loss, it was also decided to test bone flour as part of a complete 
mixture. 

, This third series of experiments was started in 1909 at ten centres 
and repeated in 1910 and 1911 in eight and nine centres. The following 
dressings per statute acre were tested : , 

Plot I. — Un^ aniired. 

2 . ”™ 34 chloride of potash. 

34 cwt. sulphate of iiinmonia. 

3. — I cwt. chloride of potash. 

34 cwt sulphate of ammonia. 

4. — I cwt. chloride of potash. 

34 cwt. sulphate of ammonia. 

5. — 1 cwt. chloride of potash. 

— 34 sulphate of ammonia. 

— 2 cwt. steamed bone flour. 

6. — ■ I cwt. chloride of potash. 

WTiilst in 1911 the summer was extremely warm and dry, in 1912 it 
was abnormally wet and cold. 

The average results per acre from ^ the application of the different 
manures to the flax crop were as follows : 


Huniber of 'plot i 

■! 

I ! 

2 

' 3 

i ' 4 

i 5 

1 

I 

Yield of retted flax . . . 

; 3 229 IK 

3614 lb. i 

3 593 Ih. 

: ! 

‘ 3 ?39 lb. j 

3 294 lb. 

3 285 lb. : 

» of saitched flax, 

33 St. ,islb.j 

138 St. irlbJ 

37 st. 5 lb. 

39 St. i3ib.j 

31st, alb. 

.35 st. 'i!b^ 

Returns from flax and tow 

£14 8s. M.\ 

£16' 13s, 5d.j 

£16 3s. od. 

£17 ras. gi.l 

i£i2 19s. ^ gd. 

■£S 4 x 6 s», gd* 

Cost of manare , ' . . . . 

— , ' j 

1 , I2S- 

135. fld.1 

17s. 6 d.\ 

£ I 4s- 3d. 

10s. od. 

fetimated profit frcmi uaej 
of mamires « . , . „ 

— 

i' I las, 3dJ 

£. 1 os 

£ a 6s. 7d. 

j 

|£ 2 13s. id* 
j , (lo®) , 

ts ' inf. 
(loss) 
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In valiiirtg these results it must be borne in mind that contrary to 
usual experience the flax on the unmatiured plots in 1912 showed no signs 
of yellowing, which caused the advantage derived from chloride of potash 
alone (Plot 6) to disappear. 

Plots 2 and 3 showed a profit over Plot 6 in the 3^ears 1909, 1910 and 
1912 and a loss in igii ; Plot 45delded a profit in 1910 and 1912 and a loss 
in 1909 and rgii These different results cannot be attributed to the 
respective fertility of the various soils ; it appears more probable that they 
are cine to the climatic condition of the seasons. Isfo definite recommen- 
dation can therefore yet be made as to the use of sulphate of ammonia 
with chloride of potash. Plot 5 showed that when given under the form 
of bone flour phosphates caused a %ss : they favoured the growth of weeds 
and diminished the yield in scutched flax. 

Liming experiments. — An experiment designed to test the value of 
liming w'as made on four plots, each one quarter of an acre in extent. 
After the application of the lime in 1911 all plots were cropped with oats 
and in 1912 with flax. 

The treatment of the respective plots per acre was as follows : 


Plot 


1911 

Oats 


igis 

lax 


1. 

2 . 
3 - 

4. 


no lime 

no lime ....... 

I ton bnmt lime . . . 
I ton burnt lime. . . 


no dhlotide' of potasli 
1 cwt. do. do. 
no chloride of potash 
I cwt. do. do. 


The average results per acre are shown in the following table : 


Kumber of plot 

; I 1 


2 3 

♦ 

yield of retted flax . . . 

, ; 2 724 lb. ; 

3 

1421b. j 2 8 q 6 lb. 

1 3 343 lb. 

Yield of scutched flax . . 

. ! :-?7st. Sib. I 


^4 si. 1 ' 42 St. 

1 47 st. 8 lb. 

Value of scutched flax . . 

. £ie. 5s. 2ii.£tS 

6s. 9i.;£i8 6s. 

<^di%20 15s. od. 

Cost of manure . , . . , 

* i ” 1 


10$. , 5s. 

1 15^. 

Estimated profit 

' i 

£ I 

3s. £ 2 2s. 

I 

3 17s. ^ 4 , 


Seed trials. — Each year since 1901 experiments have been conducted 
with seed ' imported by the Department of Agriculture for Ireland direct 
from Holland and Russia, in comparison with Dutch and Russian' seed 
imported Ulster merchants. The results are given in the folio, wing 
table : ’ ■ , 
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^ Bellast br^d ; 

! I of Riga seed j i°£ Dutci seal f 

; Bepartment ; ^ Department of selection 


Average 1901-1911, ex- ; 1 

ciading 1903. Yield ! ; 

of sciitched flax per ' ' 

acre :£i4 i=s. 6fi..|£E3 

1913. Yield of scutched j 

flax per acre . - . . ,£14 8s. 7<i:.;£i4 


17s. od \£ i ^ IIS. 


4s. ^d. 


£e5 is. 


,1912. Yield of soitclied ■ ; 

■flax per acre . . . . I 35 st. i ib. i 34 st. 


38 st. 


5 (i.i£l 3 IIS. 6rf.: — 

Oi2j£t4 3s. 6dj£ 8 iSs, Sd, 
I 36 st. I lb. j 22 st. 3 lb. 


From these and preceding experiments the conclusions may be drawn 
that the variety of flax seed to be sown (whether Butch or Riga) should 
not be governed by the class of soil for which it is intended but by the 
-quality of the seed itself, which depends on the climatic conditions pre- 
vailing in the seed- producing countries. Thus in 1910 and igir 'E.itssian^' 
seed gave the better average results on the various classes of soil, while 
in 1909 and 1912 the Dutch seed proved the more productive. Farmers 
should, therefore, before purchasing seed, consult the leaflets of the Depart- 
ment which give information as to the harvest conditions during the previous 
year in Holland and Russia. 

In comparative seed tests, '' Peman Crown seed, another seed selected 
and grown on a fann in Russia for a number of years, Irish seed and Dutch 
Riga Child were tested. The first gave, on the whole, better returns than 
the second, and both better than the Dutch Riga Child. The crops from 
the selected Irish seed were much inferior. 

Other tests were made writh Irish seeds saved from the same crop, but 
at different stages of maturity. The perfectly ripe seed 3delded 41 ' st. 10 lb. 
of scutched flax per acre, or 16.72 per cent, of the retted straw, the aver- 
age returns of flax and tow per acre being £18 i6s. gi. The immature 
seed \delded 39 st. 10 lb. of .scutched flax, or 16.60 per cent, and the total 
value of flax and tow was £15 19s. yd. The higher return from the crop 
produced by the rips seed is mainly due to the superior quality of the fibre. 

In 1 91 1 tests wrere ' commenced and will be continued on a large scale 
with a view to determining if it be possible to produce flax seed success- 
fully ill Ireland and to improve it for fibre production by selecting from 
long stalks; It has been observed that seeds detached fromdhe stalks 
in the autumn and stored in granaries lost in germinative qualities, and 
that it is preferable not to ripple it until the following spring and to store' 
the dried flax straw in small lots during the winter in lofts whh open wm* 

^ dows so that all the seed boll ends are exposed to a current of air. This 
■straw was rippled in, the latter end of February. 

A definite conclusion cannot ■ yet be drawn from these, experiments. ^ 
■As the following table shows' the selected Irish seed yielded 'tes';tBaa the 
.Fenian Crown, but a scutched flax of higher value. ■ 

5 



1444 


FIBRE CROPS 


Selected Irisii : Pernan down 
seed i seed 


Yield of dried retted straw per acre 

Y^ield of sciitdied flax per acre . 

Parcentage of sctitched flax from retted straw . . 

Value of scutched flax per end 

’Value of soitched dax per acre 


''25 cwt. I qi*. 41b. 126 cwt. I qr. 20 lb, 
; 33 sL 2 lb. I 36 St. oib 

' 16.38 i 17.02 

Sis. '2d> 76 s. 

! £16 i6s. -^d. \ £17 25 . od. 


1002 - CoatefeutloH to tie Stuiy of tiie Lodging of Hemp* — miNscH, heixrich., 

in MiUcilu-ngen der landmtischM-filichen LehmanzeUi der It. K. Hochschule fur Boden-^ 
hulUif in J¥imy Vol. II; Part 4, pp. 607-674. Vienna, Angnst 8, 1914. 

THs stud}:' contains a detailed account of the cultural conditions of 
the experinient and the results of -the examination of the hemp straw,, 
the observations and measurements taken during growth, microscopic- 
examination of the stems, determination of resistance to lodging and. 
chemical analysis. 

The possibility of lodging depends on the low^er portion of the stem, 
and it is necessary to consider the histological conditions in this region in 
order to Judge the resistance of the stem. .Transverse sections at the base 
of lodged plants show a reduction of lignified fibres/ and an increase of 
parenchyma. ' The pith is also generalfy more abundant in lodged stems ^ 
and the lignified fi.bres are often arranged symmetrically, thus reducing the 
mechanical resistance along the line of symmetry. The histological differ- 
ences between lodged and unlodged plants disappear in the upper parts 
of the stems, 

The cells ’of the fibrous tissue of lodged plants are smaller, round and 
with a larger Itimen. The fibres are smaller and less dense. As a result 
of lodging the growth of the cells is checked and they remain dimintitive. 
The relative thickness of the cell-walls diminishes with lodging, but 
only in the lower portion of the stem. As a result of direct determinations 
of the resistance of the stems, it appears that the mechanical constants of' 
the tissues are not influenced by the thickness of the cell-walls or of 
the stem» 

Lodging considerably diminishes the mechanical resistance of the cells; 
the resistance of the stems to lateral forces is directly proportional to their 
weight, provided the thickness of the cell- wall is not abnormal. It has- 
not been found that the degree of lignifleation has any influence on the ' 
power of resistance of the cells, though it is certainly greater on the lower- 
portions of the stem. 

Lodged plants 'show a higher percentage of ash. The percentage 
of silica diminishes from the base to the top of the stem and is greater in 
lodged plants, but as its total quantity is so small it cannot Lave any' 
effect on the resistance to lodging ; similarly also with regard to the- 
percentage of calcium. 
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1003 - Hemp ?rollliCt!Oi!, in the United States. — Daily ConsvJ.ay and Traas Reporis^ 

Issued by tne 0 / Foreign and Domestic Commerce. ly , 'So. 177- Washington ,, 

J«i 3 h 3 ^^ 29x4. 

The falling off in the domestic production of hemp is due primarih? to 
the increasing in securing sufficient labour to take care of the crop, 

to the lack of labcnr-saving machinex3^ to the increased profits in raising 
stock, tobacco and corn, and lastly to the rapidly increasing use of other 
fibres, especially of Jute. 

During the past three years interest in the hemp industry has been re- 
awakened, and esperimeats are being tried with a view to the cultivation of 
the crop in new areas, such as large extents in the valley of the Mississippi 
and its tributaries, and in the Sacramento and San Joaquin Val!e3^s in Ca- 
lifornia. 

Hemp cannot be economically growm in area s of less than 50 acres in 
any one locality, so as to w^arrant the use of machineiry for harvesting and 
breaking. 

The following is a general, estimate of cost and returns for such an 


area of 5c acres : 

Cost: $ 

PlotigMi3g (in fall) 50 acres, $ 2 per acre . 100 

Disking (in spring), 50 cents per acre 25 

Harrowmg, 30 cents per acre 15 

Seed, 40 bnslaels, delivered, S 4,50 per bushel iSo 

Seeding, 40 cents per acre 20 

Rolling 30 cents per acre 15 

Self-rake reaper for han'^esting 75 

Cutting with reaper, S 1.50 per acre 50 

Picking up from gavels and shocking, $ i per acre 50 

Spreading for retting, S 1.50 per acre 75 

Picking Mp from retting swath and setting in shocks, $ 1.40 per acre 70 
Breaking 50 000 lbs. fibre, includiaguse of machine brake, /U cents per lb. 750 
Baling 1 25 bales (400 lbs. each), induding use of baling press, 3?5i .40 per bale ' 1 75 

Marketing and miscellaneous expenses X 50 

Total cost ... $ I 750 

Returns : 

IfOng fibre 37 500 lbs., 6 cents per lb ' 2 25a 

Tow 1 2 500 lbs., 4 cents per lb . . ■ 500 

Total returns . . . $2750 


I00'4 - OottoB In Fajaguay and Al^entina. — ' Boletin M Depammenio Nmloml dff 
Fommto, Year T914, No. 5? pp. 5 “ 3 i. Asuacidn, IVEay-June, 1914, 

The results of an enquiry on the cultivation, marketing and trade in 
cotton made by the Departamento Nacional de Fomento ” of, Paraguay 
are here presented. 

C&iion in Pmagimy, — Suitable cotton soils are plentiful in, Para- 
guay and the crop was formerly grown, in all districts. According' to 
statistics for 1863 the yield was 'nearly 5000000 lbs. of ginned ■ cotton. 

All the best varieties except Garavonica have been tried in, Paraguay, 
and' it has been 'found that the tree cottonsnre more' suitable to the climate 
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especially Gossypium harbadense, witii G. pemvianum and G. mariiimmn 
wMcIi are really varieties of it. These like abundant rains, and Paragtia^’ 
is more favoured in this respect than any other cotton-growing country. 
Good results have also been obtained at some places, in particular at the 
Agricultiirai Etsperiment Station of Puerto Bertoni, with varieties of 
G. herhaceum, especial^ Peterkin, Hawkins, and Allen. These varieties 
succeed in places where the others will not do, as in poor shallow soils, 
G. hm'badense rtifum, known in Paraguay as Mandipwita, is indigenous. 
It is used to a certain extent in the industry and sometimes makes a good 
price. If a steady market could be obtained for it, this species of cotton 
would be of great importance, since it yields well and is more resistant 
than other species. 

Seeding is effected from June to the beginning of September ; ' with 
late sowing the yield of the first crop is reduced, but the second is much 
greater. Sr. M. S. Bertoni made a successful experiment of sowing in 
January' and February between rows of maize; if the maize is not sown 
too thickty the cotton grows well, though slender, and is protected from the 
cold. If cold weather prevails after the maize is harvested, the cotton is 
cut down to the gTound, but if there is no likelihood of frost the young 
plants are left as they are. When the warm weather returns they^ grow 
rapidly^' and at the^ end of November the bolls begin to ripen. 

Harvest begins in December, or January, or at the latest February^ 
for the first y^ear's crop and continues until the cold season or, if there is 
no fear of frosts, until June or July when the flowering period ceases and 
growth of the branches begins. In districts exposed to frost the plants 
,are cut back in May, and the unopened bolls are collected and dried in sheds 
until they' open : these pods yield the cleanest cotton. 

Sr. Bertoni considers the yrield per acre in Paraguay as the highest in 
the world, the average yueld of the country being 534 lbs. per acre. At the 
experiment station at Puerto Bertoni he has obtained yields of 710 to 890 
lbs. per acre of ginned cotton. 

The following figures show' the comparative ydelds of the different 
countries (in lbs. per acre) : 



Minimum 

Average 

Maximum 

and Spain . . . 

. . 68 

X 35 

225 

Africa ........ 

. . 90 

iSo 

360 

United States . . . . 

. . 126 

200 

604 

Argentine 

. . 180 

305 

630 

Paraguay 

. . 360 

' 

923 


, In spite of natural conditions so favourable, the cultivation of cotton 
has not been ^riously developed owing to a number of social factors. 

CoUon in the Argentine Republic, — The following data have , been 
obtained from the “ Bireccion General de Comercio e Industrias of the 
Departamento de Fomento of the Argentine. 

Almost all the. Argentine cotton is produced in the region of Chaco, 
in loamy soils; the rainf,all‘ isBo^ to 150 cm. (32 to 60 in.), fairly well distri*, 
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buteci The common varieties grown are Texas Woods, Culpeper, Sim- 
kin, King, Russell, Peterkin, Allen, etc., all of American origin and of 
short staple. The Bepartamento de Fomento has begun a policy for 
the standardisation of the cotton of Chaco. The estimated area of cotton 
in 1914 is about 7000 acres ; it would have been iniich greater but for the 
depredations of locusts and prolonged drought. The average 3ield is 
about 1340 lbs. per acre of raw cotton, but of recent years it has been 
onl}” T080 lbs. per acre. Unginned cotton is bought by local merchants, 
wdio gin it and pack it for export. The seed is partly exported and partly 
used locally for oil extraction. Under normal conditions an acre of cotton 
yields a profit of £3 xos to £5 los ; the initial expenditure, together 
with cost of seeding and picking, may be estimated at the same sum. 
Owing to scarciU' of labour, the extension of this crop presents difficulties. 

1005 - The Indian lute Industry. — The Agricultural Gazette of New South Wales^ 
VoLXXV, Part 7, pp. 577-5^0. Sydney, July 1914. 

The following data are taken from a report drawn up by J. B. SiJTTOR,. 
W’ho wras instructed by the Minister of Agriculture of New South Wales to 
visit the jute-producing districts of India. 

India has practically a monopoly of the production of jute, the result 
being that the market fluctuates to a great extent and is subject to much 
speculation. The world's annual demand for raw jute is estimated by the 
Commercial Intelligence Department of India at about i 700 000 tons ; 
791 000 tons is the estimated mill consumption; the surplus is exported 
to the following countries : 


England . . . 
Gennany . . 

U. S. America 
France .... 
Otlief 'cotintries 


. . . 340 000 tons 

. . . 180 000 » 

. . . 124 000 » 

... 86 000 « 

. , . 179 ooo « 

Total 909 000 w 


The jute manufactures represent 40 per cent, of the total value of 
exports of Indian manufactures, and the raw jute over 26 per cent, of 
Indian raw materials exported. During the financial year 1912-13 the 
exports of jute fabrics to the principal countries were as follows ; 


Amount , Frincapal form 
— of export 


IJ. S. America . 5^^40 333 Clotli 

Argentine ^ . 1944687 51 

Aiistralia i 43^ y33 Bags and bales 

England '960933 . doth 

Virile 564 067 Bags 

530 200 


The above, countries are followed in decreasing order by' Canada, 
Java, Egypt, West Indian, Islands, Straits Settlements, etc.' 
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Bengal is tne chief jute-producing ceatre of India. The area tinder 
jute is estimated at 3 400 000 acres and that an average crop yields about 
1000 lbs. of jute fibre per acre, the quality of which is largely governed by 
soil and climatic conditions. The most satisfactory results are obtain- 
able from rich loams provided with plenty of moisture. Jute is mostly 
grown ill small holdings and solely worked by natives. The soil is frequently 
ploughed severaitimestopulverizeit thoroughly before sowing, No special 
care appears to be bestowed on seed selection. The sowing takes 
place from Tebruar}* to April, broadcasting being generally adopted: 
about 8 11 >s. of seed to the acre are used. While moisture is necessary, 
the jute areas are not irrigated except in cases where there is a falling of 
in rainfall or a great absence of humidity. 

Wfien the crop is about to fiower, it is harvested. The stalks are then 
generally' from 4 to 12 feet high or even more, according to climatic 
conditions. The harv^esting takes place from June to August and some- 
times up to September. The bundles of jute stems are submerged in water 
to ret lor 10 or 15 days; then the fibre is removed from the core by hand 
with the help of very primitive implements, after which it 'is dried and 
bleached in the sun for two or three days. 

The fibres are collected in small btmdles and are then ready for sale. 
There are usually three middlemen between the grower and the mill or 
manufacturer. The bales for the local mills weigh 330 lbs. and those 
for exportation 400. The raw jute is classified as follows: 

N®. ' I quality, 80 to’ 90 per cent, suitable for Hessian warp and 10 to 
20 per cent, of weft. 

bfo, 2 quality, 60 to 70 per cent, of the former, and 30 to 40 per cent, 
of the latter. 

N®. 3,70 per cent, of sacking warp and 30 per cent, of weft. 

N^. 4,40 per cent, of weft. 

Tor foreign markets the standard quality is usually quoted as of 
group or “ cracks 'T and means an equal proportion of 2 and 3 
qualities. 

Besides the above there are also lower grades called '‘cuttings” and 
"rejections”. 

In the mills the jute passes first of aU through a softening machine 
with fiuted rollers ; it is then carded and spun. Thence it proceeds to the 
looms and when woven it passes through a callender with rollers heated 
tip to 600^ F., givug a smooth surface. In the case of cloth for wool 
'bales, the fabric passes through another machine known as the “ cropper ”, 
which removes any loose fibres from the surface of the cloth in order to 
avoid any jute fibre getting mixed with the wool, 

1006 - CompsitioE of Esssnee of Artemisia, arboresceas ant of 4 . Absin* 
thiUM! collected in Italy. — i. Jona, T., in AnnaU a CUmka appUccda^ Vol, II,, 
No. 3 and 4, pp . 63-68. Eome, 1914. - 2. Paouni, V., and 1,0 Monaco, R., in Atii 
ddla Rmle Acsadmia dd Lined, RcndkofUi di scietm fisiche, tmtmmtkhe e mturdi 
Vo!. 'XXin, Part 4, pp. 133-129. Rome, At^t 16, 1914. 

I. ■ The essence of Artemisia arbor escens was obtained by the distilla- 
tion of the dried tops collected near Sassari (Sardinia), a little More flower- 
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ing. Tlie yield was 0*57 per cent, of essence, with the following characters : 
deep blue colour, aromatic, slightly mobile, density at 150 0.943S, soluble 
in 10 voltnnes of So per cent, alcohol and in all proportions of 90 per cent, 
alcohol, contains no nitrogen or sulphur, saponification value 29.3, acid 
value 9.8, etherification index 19.5* normal pressures the essence 
distils betm-een 90^ and 210® C. 

According to the researches of the writer it contains : 2) 13.94 per 
cent, of alcohol of the forintila Cjo HjsO (thti3"ol and a small quantity of 
another alcohol, probably borneol), 8.38 being free and 3.36 combined with 
fattx" acids ; h) formic, acetic, isovalerianic, pelargonic, palmitic and stearic 
acid's, partly" in combination with the above-mentioned alcohols ; c) about 
13 per cent, of [i thiiyone ; i) a mixture of hydro-carbons of high boil- 
ing-point. 

2. — Essence of Artemisia Absinthium obtained from fresh cultivated 
plants grown near Rome and Perugia, by distillation in a current of vapour 
gave the following analysis : a) about 10 per cent, of thuyone, consisting of 
the isomeric p dextro-rotar}^ and the isomeric a thuyone ; b) about 48 per 
cent, of thu^dic alcohol, free and in combination with acetic, isovalerianic 
and palmitic acids; a mixture of at least two chemical compounds in which 
dextro-iotary S thuylic alcohol predominates ; c) phellandrene ; d) cadinene ; 
e) a blue oil of unknown composition. 

1007 - Two Crosses of Strong Tobacco in Italy. — aielli DoNXARui^niA, in BolktHm 

tccnicQ della coUtvazione d-ci tabacchi, Year XIII, Xo. i, pp. 7-8. Scalati, Jaimary- 

Pebniary 1914. 

With a vierr to improving the type of plant and the shape of the leaves 
of strong hybrids obtained by crossing “Italia'’ tobacco with Kentucky 
and Salento X Kentucky, crosses were made between the two hy^brids them- 
.selves. The parental forms were immune from Thielmia basicola which 
causes so much damage to Kentucky tobacco. Four of the typical hybrids 
were selected, two of each kind, and reciprocal crosses were made. Thirty 
flowers were crossed and 30 seed capsules obtained. ' In the following 
year the two hybrids Italia-Kentucky X Salento-Kentucky and Salento- 
Kentucky X Italia Kentucky, were grown in land freely infested with di- 
^ sense and in m^hich the Kentucky variety had failed during previous years. 
Although the season was not very favourable the two crops succeeded 
admirably. ISTo plant show^ed the least attack of Thielmia, and the growth 
was so rapid that they considerably out-^rew the rows of control plants 
in the centre of the plots. 

The object of the cross was completely^ attained in the new hybrids, 
which combined the length of leaf ■ of the Italia-Kentucky' parent and the 
breadth of leaf of the Salento-Kentucky parent. The characters of fihe 
parents were so completely combined 'in the offspring that it required an 
experienced eye to distinguish between the reciprocal crosses. Cultural 
experiments will be made to ensure constancy of t57pe. 
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1008 T&e Cliemleal ComposllioE of the Tofeaceo Fiant In its ¥ar!o!is Stages of 
Growtil. — Note I, on XantM Yaka grovim in ike Abrazzi. — Comnmnimted io ihe-- 
Institute by Professor E. Pannain, of the Royal University of Rome. 

With a view to contribiiting to the knowledge of the tobaccos grown 
in Italy and of resolving certain problems of biological and teclinological 
chemistiy, it was considered advisable to determine the variation in 
cliemical composition of the plant during its growth and the effects 
produced by the different treatments of dr^ ing and fermenting to which the 
green leaves are subjected during the process of manufacture. These 
results were obtained in researches on the variety Xanthi Yaka, grown at 
Francavilla al Mare (Abruzzi) . Analyses were made of seedlings in the 
nursery, plants before flowering, ripe leaves from each picking and the bare' 
stems and roots remaining in the field after harvest. 

In this preliminary study the following determinations W'ere made of 
different parts of the plant after drying in a water oven rash, total nitrogen, 
nicotine, organic acids, ether extract, alcoholic extract. Ordinary methods, 
were used except in the case of nicotine, for which a slight modification 
of Keller’s process was preferred on account of its rapidity : the nicotine" 
was displaced by 20 per cent, potash and extracted by a mhvture of equal 
parts of sulphuric and petroleum ether, then titrated against siilphurie 


Table I. — dm^lyses of seedlings. 


Barts analysed 

Ask 

Total 

Nkotine 

'Organic 

Etker 

Alcohol 

nitrogen 

acids 

extract 

extract 

Leaves 

15.92 

4-45 

I.13 

5-03 

9-03 

21. 84 

Stem . . - , . 

1S.40 

2.90 

0.4S 

5.40 

8.20 

21.40- 

Roots 

14.33 

3-04 

0.80 

3-93 

4.00 

12.00 

Wliole plant 

15-85 

3.S1 

0.65 

4.45 

7-30 

18.10 

Table II — 

inalyses of plants before flowering. 


Parts analysed 

Ask 

Total 

Nicotine 

Organic 

- Etber 

Alcohol 

nitrogen 

acids 

eitoct 

: extract 

.Leaves from middle | ’ • 

10.50 

, 

2.86 

i.iS 

3-56 

8.01 

: 23.80 

aad lower portion ■. blade . . 
of plant, 1 ; 

10.40 

2.92 

1.23 

3-47 

8.30 

i 24.90- 

10.60 

2.02 

0.80 

4.01 

5.06 

16,21 

/ , complete . | 

II. 10 

4.30 

0.89 

3-36 

9.21 

24.50 . 

Apical kaves . • » | blade , j 

12.45 

4.70 

0.91 

3.45 

9-45 

25.50 

. f ribs , . . j 

10.55 

2.08 

0.81 

4.01 

5.00 

,16.15 

Stems 1 

6.40 

1.25 

0.29 

3-85 

2.40, 

2140 

Rc»ts 

6.85 

1,69 

0.65 

4-23 

1.85 

1S.60 
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acid witli Congo red as indicator. The organic acids were displaced by 
snlplmric acid 1:3, extracted with ether, titrated against soda using phenol- 
phtliaiein as indicator, and expressed as oxalic acid. 

The seedlings were analj’-sed as a whole as well as in portions, and gave 
resnlts as shown in Table I. 

The anabases of the plant before flowering are given in Table II. 

The leaves harvested at the ist (basal), 2nd, 3rd and 4th (apical) 
periods were anal3^sed whole and in parts (blades and ribs) . The bare 
stems and roots remaining in the field were also anatysed. The results 
are set out in Table III. 


Tabik III — Ancdyses of leaves of the various pickings. 




Total 


Organic 

Etker 

Aicoiio! 


Ash 

rutrogen 


acids 

estract 

extract 

^ whole leaves . . 

16.10 

1-57 

1.42 

4.61 

9*95 

32.15 

ist piekiag . ' blades 

16.40 

1.69 

1.56 

4.50 

10.15 

32.75 

1 ribs 

14.70 

1.23 

0.46 

4.64 

4.90 

24.95 

^ whole leaves. . . 

12.30 

1. 00 

1.53 

4*52 

10.00 

34.15 

picking . '■ blades 

^2.35 

1.02 

1.94 

4-50 

10.40 

40.55 

1 ribs 

12.10 

0.77 

<^•73 

4-54 

4-90 

27.35 

(whole leaves . . 

8.55 

1.26 i 

0*75 

1 3‘75 

1 , 9.65 

45.10 

picking . 1 blades ..... 1 

8.25 

U35 ^ 

0.84 

1 3.52 

i 10.40 ! 

46.05 

'{ ribs ...... 

9,80 

0.96 

0.24 

1 3 *gi 

j 3 A 5 

33-60 

(whole leaves . . 

7-50 

1.50 

0.74 

4*07 i 

( 


4th picfcmg . < blades 

7.20 

1.58 

0.81 

3*76 

lo.So 

43-25 

fribs ....... 

9.00 

1*34 

0.32 

4»95 



Bare stems 

6.40 

0.55 

0.19 

3.92 

1.80 

10.20 

Roots 

7.40 

0.72 

0.16 

GO 

1.25 

8.60 


These results show that : 

1. Seedlings are richer in ash, nitrogen and organic acids than half- 
grown or , full-grown plants* 

2. In plants before flowering, the apical leaves are richer in ash, ni- 
trogen, and substances soluble in ether and alcohol than the lower leaves, 
but they contain less nicotine and organic acids. 

3. In lipe leaves, the ash content decreases from the basal (ist picking) 
to the apical leaves (4th picking), and the leaves of the ist and 2nd 
pickings are also richer in nicotine, containing double the quantity of the 
leaves of the '3rd and 4th pickings. 

4. The leaf blades^ are always richer in nitrogen, nicotine 'and 'substan- 
ces soluble in alcohotand ether than the ribs, and generally, also^ia ash, 
"but they are poorer in organic acids. 
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5. The stems and roots contain less ash, nitrogen, substances soluble 
in ether and alcohol, and nicotine than other parts of the plant, but the 
roots contain more nicotine than, the stems. 

1009 - The Ciilwation and Coieetion of Medletiia! Plants in Ingiani* — whatmotoh, 

W. A., m The Journal of tke Board of Agriciiiture^ Vol. XXI No. 6 , pp, 492-510 4-^3 

I/3iidon, September 1914. 

The cultivation of medicinal herbs in England began in very ancient 
times and gained gradually in importance with the decrease of uncultivated 
lands and of wild plants. During recent years the acreage devoted to drug 
cultivation has been more and more restricted by competition with wild 
foreign ^ products ; nevertheless English drugs and essences have still a 
reputation which allows of their being sold at about four times the price 
of the Continental article. 

The limited outlet for most drugs makes overloading the market a 
comparatively easy matter; prices then become excessively low for the 
producer, with the result of restricted production, which in its turn leads 
again to high prices. Ks an illustration the writer instances Belladonna ; 
in 1900 the supply of home grown Belladonna was in excess of the amount 
required for making green extract, and the price of the surplus leaves, after 
diying, was gradually reduced until being sold in competition with the 
wild foreign supplies they were disposed of at a loss. The result was that 
cultivation was practically limited to four drug farms having ' factories 
for making Belladonna preparations. But iti 1912-13 there was an inter- 
ruption in the continuity of Belladonna leaf and root exports from Croa- 
tia and Slavonia in South Hungary, the chief cent res for foreign Belladonna; 
prices rose to such an extent that roots which realized 43s per cwt, in Ja- 
nuary sold for X30S before the end of August. Belladonna leaves from abroad, 
which sell at normal times for 45s to 50s per cwi;., are now unobtainable 
at IS per lb. In order to avoid as much as possible such fiiictuations, the 
writer suggests adopting cooperation between grow-ers and w’holesale drug- 
gists. 

The south of England is especially suited to drug growing and is fur- 
ther favoured by being close to the principal consuming market. ' 

The writer then reviews the most important medicinal plants grown 
in England, namely : 

Aconite {AconitumNapellus L.). — The roots are mostly used, the leaves 
being of little importance. The chief collecting' centres for the foreign root 
are the Swiss Alps, Salzburg, North Tyrol and 'Vorarlberg; Spain supplies 
some also and Japanese root (usually ascribed to Fischer i Beichb.) is 
plentiful. ' 

Anise (Rimpinella Am$%m E*). — It is cultivated at Westington near' 
Chipping Norton, but the English climate is hardly warm enough to ripen 
the fruit properly and does not warrant further attempts at cultivation, 
even if market conditions, should be favourable. 

Belladonna {Airopa Belladonna^ E*)* — The plant grows wild in the 
southern counties of England. When cultivated it yields an average crop of 
fresh herb in the second and third years of 5 to 6 tons to the acre. A second 
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ciDp is obtained in September in good seasons. It is sometimes attacked 
b}:* a smail beetle, Epitrix atropae. Paraffin and soap emulsion is stated to 
kill ‘tMs. 

'Caraway {Camm Card, L.). — Caraway is largely grown in tbe 
^etberiarids. In England it is mostly cultivated in Essex and Kent ; it ap- 
pears naturalized in some parts of Liucolnsliire. 

Chamomile (Anfkemis, nohilis E-)- — Belginin is the chief grower of 
this plant. English chamomile is normally practically all used for distillation 
of oil. The 3deld of drr' flowers is about 4 cwt. per acre. From 5 to 6 lbs. 
C'f fresh flowers rdeld i lb. of, dry flowers. 

Coriander {Corimiirmn sativimt). — Coriander is growm in Lincolnshire 
and East Anglia, often in conjunction with caraway. It yields about 
15 cwt. pet acre. English-grown coriander has the reputation of possessing 
the finest flavour. 

Dandelion {Taraxacum officimle L-). — ■ Ordinarily English roots are 
sold in competition with German roots. The yield is about 4 or 5 tons of 
fresh roots to the acre in the second year. A hundred parts of fresh root 
yield twenty-two of dry material. 

Foxglove {Digitalis purpurea L»)- — The Continental supplies come 
chiefly from Thuringia and the Harz mountains. It grows wild in England, 
and is also cultivated hj a few growers ; the yield is about i to 2 tons of 
fresh leaves per acre. 

Dill {Peucedanum graveolens B. & H.). — It is grown chiefly in East 
Anglia, and produces from 5 to 7 cwt. of dill fruits per acre. 

Feiinel (Fceniculum capillaceum Gilibert). — The best fennel is supplied 
by France, Saxony and Russia. Fennel is largely used for cattle condi- 
ments. I^Tien grown in England it becomes an annual, and it would pro- 
bably yield a crop of 15 cwt. per acre. 

Golden Seal {Hydrastis canadensis L-)- — 'Golden seal is an American 
drug. It was formerly so abundant in Ohio as to be considered a pestilent 
weed, but, the drug collector and the improvement of land denuded the 
natural growing areas (deep shady nooks in forests with rich deep moist 
soil and now the supply is so limited that the price has quadrupled 
siH'Ce 1903. In England it appears to be grown only in one locality — 
at the ■Wellcome Materia Medica Farm, near Darenth, Kent. It has also 
been successfully grown near Moscow in the shade of apple trees. ' In 1912 
the United States Department of Agriculture reported that the cultivation 
of golden seal was successfully established After initial experiments 
commenced in 1899 by the above Department, 5120 lbs. of fresh roots per 
acre, corresponding ' to 1500 lbs. of marketable roots,' were obtained. 

Henbane [Hyosciamus niger L.). , — 'This biennial is cultivated 'in 
England for the preparation of the extract; the dry commercial leaves 
' imported from Germany and Russia are derived from the wild annual. 
The fresh lea res lose 80' per cent, of their weight on drying. , 

Egyptian Henbane {Datura Metel L*)* — It thrives \rery well at the 
IFelicome Materia Medica Farm in Kent. 



1454 


CStOPS 


Poppy (Papaver somniferum L-)* — Thotigh the crop is a pre- 
cariotrs one, the white variety of opitiia poppy is still grown in several 
parts of England, notably Eincolnsliire. Belgium ordinarily supplies a 
proportion of the poppy heads used in the United Edngdom. 

Thorn Apple (Datum Stramonium E.)* — is not grown on a com- 
mercial scale in England ; cnnsidetable amounts of the wild leaves are 
imported from Germany and Hungary. The demand for seed is very 
limited. About 34 parts of dry leaves are produced from 100 parts of 
fresh ones. 

Datum Tatula is occasionally used in medicine in place of D, Stra- 
monium, 

Valerian (Valeriana officinalis E.). — Valerian is common in England 
in moist situations. Most of the rhizomes of commerce are grown in Der- 
byshire or imported from Holland, Germany and France. About 34 parts 
of the dry product are obtained from 100 of fresh rhizomes. 

Otkor Medicinal Plants. 

Experimental growing of some American drugs such as senega, grin- 
della, pokeroot and lobelia is made at Darenth. 

Medicinal herbs for sale are cultivated at Carshalton. The following 
are regularly grown : 

Balm (Melissa officinalis E*). 

CorMiej {Symphytum officinale I4.). 

Feverfew {Chrysanthemum Partkenium E.)- 
Greater Celandine (Chelidonium majus E.) . 

Germander [Teuctium Scorodonia E.). 

Marsh Mallow (Althaea officinalis L.). 

Mugwort (Artemisia vidgaris L.). 

Pennyroyal (Mentha Pulegium E.)* 

Rue (Ruta graveolens L.)- 
Soiithernwmod {Artemisia abrotaneum). 

Tansy (Tanacetmn vulgare E.). 

Wormwood (Artemisia Absinthium E.). 

Yarrow (Achillea Millefolium 

Among the medicinal plants which grow wild in England and which, 
are, or might be, collected the writer mentions the following : 

Barberry (Berber is mtlgaris E.}. ■ 

Bittersweet (Solmium Dulcamara E.)* 

Broom (Cytisus scoparius E-)- 
Buckbean (Menyanthes irifoUaia L.) . 

Burdock (Arctium Lappa E.). 

Centaury (Erythraea Centanrmm Pers.). 

Coltsfoot (Tussilago Farfara EO* 

Elder (Samhicus nigra I4.), 

Figwort (Scrophularia nodosa If.). 

Hemlock (Conium maculatum E.). ■ 

Horehound (MarruMum vulgare E.}. 
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Male Fern {Aspidium Filix-Miis vSw.), a ven^ common fem in moist 
sheltered stations ; Mtherto Germany (Harz and Tlmringia) supplied all 
the male fem rMzome or extract used in England. 

Meadow Saffron {CokMcum mtiumnale E-)- 
Meadowsweet (Spiraea Ulmaria hX 
Mullein {Verbascum Thapsus L.). 

Red Poppy (Papaver Rlweas L-), the petals of which find a steady, 
if limited market. 

Sweet Flag Calamus E-)- 

Yarrow {Achillea Millefolium L.), etc. 

Other medicinal herbs, such as squirting cucumber and Lactma vk 
fosa, are cultivated in a small way. 

A bibliography of 20 works is given as an appendix to the paper. 

loio ~ lew Garden Plants of the Year 1913 . — Royal Botanic Gardens, Kew, Bui- 
kiin of Miscellaneous Information, Appendix III. - 1914. 86 pp. Eondon, 1914. 

The number of garden plants described yearly is so considerable that 
it has been thought desirable to publish a complete list of them in the 
Kew Bulletins each year. The, present list comprises all the new intro- 
ductions recorded during 1913. , It includes not only plants brought into 
cultivation for the first time during 1913, but also the most notew’orthy 
of those which have been le-intxoduced after being lost from cultivation, 
and new hybrids. The list contains 454 plants. Of each species or variety 
the description is given and the publication from which the description 
is draw n. 

2011 - Franing Haidy ShralJS. Beckett, E., in The Journal of the Royal BoriicuU 
turd Society, VoL XE, Part I, PP- 24-34 4 - 8 figs. Eondon, August 1914. 

The growing of ornamental shrubs has developed greatly in the United 
Kingdom during the last 20 years and a great number of new species have 
been introduced from the Far East ; most of them prove hardy and adapt 
themselves w^ell to their new^ home. 

The question of the most suitable pruning is very important in order 
, to eiasiiie their maximum ornamental effect. The writer bases the follow- 
ing advice on his own long experience : 

Shrubs that require but little pruning, except to keep them in a shapely 
condition, are : Arbulus Unedo, which however, if it has been allowed to 
grow straggHng, can be safely cut 'back to within 2 or 3 feet of the' ground ; 
.ArisMelk Macqui; Ganya eUiptica; Escalbnia spp.; Cassinia fulvida 
{Dipbpappus chrysophyUis) which much resents being cut into the hard 
wood; Cokmaster spp., especially the new varieties introduced from China, 
while some of the older and more common varieties, for example Simonm 
and mkmphyik, may be cut to within' a fewinches of the ground if necessary,; 
Cyiism spp., mrhich suffi'cr much when cut b^k into old, hard wood;- Hy- 
fmmnihem cmssifolia, to be pruned in spring; Baccharis pata^onim"'md B, 
ImiimifoUa ; most varieties 'of hex require to be' pruned in July of 
the newer forms of Vibummi (while F. Tims answers' well' win, severdy 
cut into the'old wood) ; Cdymnihm fioridus, C. gkucm and' CBmmnihm 
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fmgrans should always be pruned immediately after flowering ; Hmmmidis^ 
wMcIi require very little piuniBg and that when necessary should be done 
after fioi?periiig ; Paconia Moutmi, the chief pruning they require is to pre- 
vent the stocks on w^hich they are generally grafted getting the better 
of the variety ; Abelias, Myrica Gale (in early spring) ; ExocMrda (directly 
after fiow’-eiing) ; Diervilla or Wei^elas (as soon as flowering is over) ; Cy- 
dmia japonica genista; Clerodendron triohobmimi ; Coronilla Emerm ; Eip- 
pQphae flianinoides ; Eydmngea; Rhodotypns kerrioides; PotentiUas ; 
Rhamnms; Spiraea discolor, S.arguia, S. hr&cteata, S. media, S. Henryi, S. 
TImnbergii, and S. Wikonii; the various species otSyringa, wMch succeed 
better on their own roots than grafted on S, mdgaris ; they should be primed 
immediately after flowering ; Ericas ; Azaleas; liicdodendrons. Junipers, etc. 

The following require light pruning while they are young, answer w^ell 
to the knife w^hen adult and when they are old may be cut dowm to the 
ground : Aimid}a japonica and its varieties, the )difiereiit kinds of Phil- 
lyrea, etc. 

Other plants that answer well to pruning, even if it be severe are : 
the various species of Berberis, some of which, B. japonica for instance, may, 
be cut down to the ground when on growing old they become unsightly; 
it is a mistake to graft the newer choice species from China on B. vulgaris; 
as the greatest possible care is needed to prevent the stock outgrowing 
the variety;' the arborescent' forms of Eedera Eelix; Ukx europaea, Cory- 
kpsis; Hypericum spp. which usually require only light pruning ; Phila- 
delphus ; Ceamthus ; Stephanandra Tanakae and S. flexuosa ; Thuja gi- 
ganiea; TaxusPaccata, tic. 

The following require severe pruning : Bupleunmi jfuikosmn (every 
year in March) the bushy Loniceras, which must be pruned after flowering ; 
most of the species of Ligmtnm; Budleia (second week in April}; Cary- 
opteris Mastracantlms ; Leyoesteria formosa; Amorpha canescens, A. /ni- 
ikosa; Forsythia (after flowering); the various species of Ccrnus, especially 
C, alba, w^hich should be cut dowm to the ground eveiy^ year in the first week 
of April ; Sambmm ; Spiraea japonica, S. Douglasii, S. hypericifolia, S, saik 
cifolia, S. chaniaedrifolia (during the winter months), S. arbor ea, S. Liniley- 
ana, S, sorbifolia and S. A ifclmni (require pretty severe pruning about 
the last W'Cek of March); Rhus (never before the first w^eek of April); Salix,^ 
(in the first week of March); Symphoricarpos racemos'Us. (which has to be, 
cut down to the ground every year); S. orMcuMus about eveiyr seven years ; 
Tamarix, which should be cut to within two or three inches of the base of 
the previous year's growth ; the majority of the climbers, such as Lonkem, 
Polygonum, Vitis and Wistaria, 

1012 - fine Gmwlig and Wine MaMng in Rmanla, — pboschi, elia, m u Mm- 

vemnt Mcommqm, VoL XX, No 116, pp. 73”88. Bucarest, July 1914. 

Rumania is on the northern limit for ' the cultivation of the vine. Since 
the vine is more affected by cold damp summers than by severe winters, 
the dry warm summers of Rumania enable this crop to be grown success- 
fiiUy in spite of the rigorous winter. ■ ' 
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TJie best lands for vine growing in tMs country are those situated at 
an altitude of 150 to 400 m. (500 to 1300 ft.) . The nature of the soil enables 
vines to be planted in all districts witliin the above altitudes with the 
exception perhaps of the extreme northern districts of Botoshaiii and 
Dorohoi. 

The area of land tinder vines in 1SS2 was 287 075 acres, but owing to 
the ravages of ph3iloxera it had decreased to 222 467 acres in 1913. The 
reconstittition of the destroyed vineyards with American stocks was begun 
ill 1893. This work progresses slow'ty bnt surely', the area tinder Ainericaii 
stocks having increased from 338 acres in 1S93 to 25 403 acres in 1913. 

According to the statistics of the Ministry of Lands, the distribution 


of the mneyards in 1913 w-as 

as follows : 


acres 

In bearing 

^ Native 

/ American. . . . , . 


112 195 
67 173 

Reconstituted but not yet in bearing 

\ Native 

J American ..... 


13 062 
30 037 


Total . 

. • 

222 467 


Althongh the area occnpied by yines onl3^ represents 0.69 per cent, 
of the total area of the country, the vine is of the greatest economic 
importance to Rumania, for with an average yield of 175 gallons per acre 
and an average iprice of is 4d per gallon, the gross returns are, about £.13 
per acre, apart from the value of the residues. 

The statistics of the number of vine-growlers, grouped according to 
the area of their vineyards, show that 95 per cent, of them do not possess 
more than i hectare (2 % acres) of vines. The largest extents of vinet’^ards 
are found in the followjing districts : 

acres 


Putna . 
S.. Saxat 
Prajhova 
Valcea . 

. 

BolJ . . 
Tectid , 


34601 
21 155 

13 747 
13 720 
12 894 
10 787 
10 218 


From the point of view of qualiU^ the vine^mrds of €otnari give 
white wines very much appreciated, but this region is to-day entirely 
infested by ph 341 oxera and in course of replanting. 

On 'account of the rigorous climate the vines 'are covered with soil 
during the wint'Cr, after the praning, except when this is postponed till 
spring owing to cold weather setting in early ; in this case the vines "are 
simply tipped before burial. They are unearthed during the last weeks 
of March and begin to shoot early in April in the south, a fortnight; later 
in the north. 

, The varieties, planted are either old native sorts grafted on'Ameiican 
stocks; or foreign vines. The choice of varieties has not always 'been made 
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pnideiiti}* or competently. The most important native varieties are as 
follows : 

White : Grasa (Cotnari region), Feteasca Galbena (Odobeshti), Crana- 
posliia (Dragashani), Gardannl (Dragashani), Gordinnl (Deelnl Mare). 

Red : Babeasca (Nicoreshti), Brgahina (Dragashani), Roshn Vartos 
and Roshti Moale {throughout the country). 

The most common foreign varieties are : 

French: Cabernet, Malbec, Sauvignon, Cinsaut, Clairette, Pinot, 
Aligote, Camay, Aramon, Carignan, Muscat, Alicante, Boiischet, Co- 
lombaud. 

German : Riesling. 

Ausfro-Huangarian : Sylvaner, Veltliner, Kadarka. 

Wine making is still in a primitive state, owing to the number of small 
growers who cannot ahord the expense of modern apparatus. In 1913 
Rumania produced, from the 179 368 acres of vines in bearing, 33 515 430 
gallons of wine, valued at £2 188 250. According to the statistics of 
the Ministry of Industry and Commerce, the movement of wines in 1911 was : 


Imports 


Exports 



gallons 

£ 

& 

In bottle ...... 

14831 

4547 

18 

Otherwise 

132 133^ 

28599 

16 

Total . . . 

146 962 

£33 147 

J 4 

In bottle 

625 

191 

Z 4 

Otherwise 

3620 

197 

16 

Total . . . 

4245 

£389 

10 


Experiments on the production of sparkling wines are very numerous 
at the present time, but the future of such wines is still doubtful. 


1013 - The Resin Pine of TonMng. — Carriere (laspector of waters and Forests) m 
Gmivernement ginerd de Vlndochine^ BulUdin ecommiqm de rindochiW) Year 17, No 108, 
pp, 339-335 T 3 figs. Hanoi-Haiphong, 3Iay-Jime 1914. 

Pinus Massoniana, which yields more resin with a higher strength 
of essence than P. maritima, abounds in Indo-China, especially in the region 
of Quang-Yen. Pines also occur in Tran-Ninh, Lang-Bian, in the moun- 
tains of Ha-Giaiig and in Cambodia, especially in the first two regions; 
but they are not the same species as those in Quang-Yeen and may be, 
considered as allied to P. moniam. 

In order to realise the value of this natural wealth, the Forest Depart* 
m,eiit of Tonldng has taken over the control of the cutting and instructed 
the natives in the methods employed with P. mmitima in the Eandes. 
At the present time some 70 000 pines are being cut in Quang-Yen, and 
this number may be increased by at least 5000 trees a year for at least 
20 years,' 

The natural regeneration of the P. Massoniana forests, is rapid and 
vigorous, and the Forestry Department has undertaken the reafforestation 
of certain', 'cleared areas. Under average conditions the percentage 
of trees obtained by sowing in pots is about 20. One tree will yield 'about 
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7 lbs. of resin, containing 17 to 22 per cent, of essence. Tbe resin is vaiaed 
at about 7s 6 d per 100 lbs. 

There are nnmerotis tinproductive areas in tlie delta region of Tonking 
that would ^deld good rettirns if planted with resin pines. P. Masso- 
fidana (the variety Vvdth needles in pairs) flourishes in Y en-The and the 
province of Thai-ISiguyen. 

1014 TII8 Balsam Fir, — Zon, R.., in U. S. DeparUnent of Agnctdture, Bulletin 55, 

pp. 6S -f 8 figs, -f- 2 tables. Wasliington, D. C., 1914. 

This monograph on. the Balsam flr h'ahamea deals with 

its distribution, the forest t^-yies in tvliich it occurs, its yield of timber, 
aconoinic importance specially from the point of view of the pulp industry, 
methods and cost of working, biology, characters of the timber, rate of 
growth and proposed methods of cultivation. 

The total volume of timber in the zone of commercial exploitation 
is estimated at about 5 billions of board feet, or sufficient to last 30 years 
at the present rate of consumption. 

With the present methods of cutting, the balsam fir gradually predo- 
minates over the American red fir {Picea ruhe^is Sargent) in mixed plan- 
tations (i). 

The growth of the balsam fir is more rapid than that of the red fir, but 
its life cycle is shorter and it teaches maturity earlier. It should be cut 
at 100 to 125 years, whilst the red fir under natural forest conditions re- 
quires 175 to 200 years. The annual growth of the balsstin fir varies from 
31 to 42 cubic ft. per a.cre.. 

The cultivation in small groups is recommended as the best method 
of management for this fir, and ensures a better proportion of the red fir 
during the natural regeneration of the forest. 

The chief objections to the utilization of the balsam fir in the produc- 
tion of pulp are as follows : i) the resin present in the wood ; 2) the 
shortness and weakness of the fibre ; 3) the inferior yield of celhilose. 
The first drawback depends more on the manner of treating the wood 
than on its contents, the balsam fir being one of the rare conifers with 
a complete absence of resin canals, 

1015 - The Manchuriail Timber Industry. — Bishop, C. M., in Daily Consular and 

Trader Report-Sj Year 13, No. 173, PP- 504-506. WasMngton, July 25, 1914. 

The principal forests of North Manchuria are located m the upper 
valleys of the Sungari, Tumen, Yalu and Ussuri Rivers and the beginning 
of the Tong White Mountain ranges. 

Chinese official statistics are so far available for only one of the '' Three 
Eastern Provinces i, e, Kirin. In this province alone it is estimated that 
7500 oco trees were cut in 3 years (1910-1912), this figure including pine, 

(i) The distribHtioH of the Balsam fir extends from Newfomdland to Great Bear Bake 
in the Wet and somthwards to the uplands of Virginia ; the distribution 'Of the red 
fir is analogous but less detertmaed (Cf. RAXTESfC-EH, K. K.: Bie Nutzfedixer der Vareinigten 
Staaten. I. Teil : Die. ‘ Nadelholzet, passim, Wiesbaden, 1910). ^ {Ed.}, 


6 
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cypresS; chestnut, uiilo*w and oak. Chinese statistics give a total 

area of 3 iii square miles of timberland in Kirin Province. 

There axe two varieties of oak cut in Manchuria, -—Mongolian oak 
{Quercv.s rftonplica) and Chinese oak {Quercm castaucihUa or sinejists). The 
ilongoiian oa.k is met v;ith all over the legions drained by the Amur, Sun- 
gari and Ussuri Rivers, and ever3’where , in South Manchuria, where it 
teaches a height of 70 feet and a diameter of 2 to 4 feet. The Chinese 
oak occurs only in North Manchuria and is smaller than the Mongolian, 
■v'ith leaves resembling those of the chestnut. 

The granting of timber concessions in North Manchuria is governed by 
the '' Regulations of 20 roles, governing the granting of concessions in 
national forests in the three Eastern Provinces (Manchuria) ”, enforced by 
order No. 21, of the first year of the Republic of China (1912), issued by the 
Department of Agriculture and Forestry. Concessions are granted only 
to those possessing citizenship in the Republic ; and viien a concessionaire 
desires to transfer or mortgage his certificate to another person, he must 
first obtain the sanction of the Bureau of Forestry. 

Lumber taxes are of tv'o classes : a) Ro^mlty of national forests at 
the rate of 8 % according to market value, to be used in defra^dng the ex- 
pensCvS in the administration of national forests, and h) Government tax 
Eit the rate of 10 % of the market value, and collected by the Department 
of Finance for the administrative expenses of the Government ; c) a local 
tax may be imposed depending on the size and quality of the timber. 

The Russian timber concessionaries, who formerly supplied only the 
needs of the Chinese Eastern Railw^ay, have begun to receive orders from 
Europe and England for timber. There were exported to European ports in 
1913 \ia Vladivostock 200 000 cubic feet in round and square logs and boards. 
It is probable' that in the future this timber will be shipped in increasing 
quantities from Nikolaievsk ; hut it is doubtful if this export of timber 
will continue, for as soon as the present plans for the construction of the 
new^ railways in i\Ianchuria are put into operation, there will beagreath" 
increased local demand for timber. Also there is an increased demand for 
Mandittrian timber in China and the Far East generally, since it is valued- 
more highly than Japanese or Korean timber. 

According to CMnese customs statistics, about 9 000 000 cubic feet of 
timber material were exported to Vladivostok and over 3 000 goo in pieces 
during 1909. An increase in the duty reduced the export to i 570 000 
cubic feet in material and 147000 in pieces in 1911. Further, a consider- 
able amount of timber in the form of firew'ood, sleepers, round logs and 
boards are required in the oonstruction of the Chinese Eastern Railway.. 

LI\ 7 E STOCK AND BREEDING. 

IQ 1 6 - Elemme mdim (Crowfoot Grass) in QueeBStedjDarge.roustoStocL — 
SmtH, Fr^%XE, and "WHirE, C. T., in Queensland A^ricuHural Journal^ Vol. II, Part 3, 
pp. 15S-160 I fig. Brisbane, August 1914. 

Eiemim indka had already been reported as a plant dangerous to five- 
stock in New South Wales. The writers have observed its occurrence in 
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Queensland, where it grows througliotit the State, though mostly in cocistal 
localities. The}" ascertained the presence in' it of compounds contsining 
hydrocyanic acid. The freshly cut grass (in June of the present year) 
pelded by maceration with water and distillation o .92 grain of h3^drccyaiiie 
acid per pound. The quantity w'ould probably have been still larger if 
the plant had been cut when in vigorous growth, that is during the 
summer months. Cases of sickness in horses and sudden mortality/ of 
poultry in Queensland runs infested with Elcusine are attributable to this 
plant. 


1017 -- Tie Sheep Maggot Fly [Cailipkora rufifo-cies) and its Parasite. — • 

Froggatt, Walter W. (Government Entomologist), in The AgricuUnjal GazcUe of 
Xe:z> South I’Vales, VoL XXV, Part 2, pp. 107-111 -f i plate. Sydney, Febmarx- 1^14. 

In the first records of flies that deposit their eggs on sheep in Australia, 
the Sheep llaggot Fly w^as not included among those that bred in the soiled 
wool of living sheep, Nor was it included among sheep flies in a paper 
by the anther published in 1905. In 1910 he had not yet bred it from the 
maggots found in soiled W'ool of New South Wales, though in the Wes. 
it wns very plentiful about killing yards, freshly skinned sheep and dead 
animals. 

After 1910 it w^as soon found that the so-called “ haiiy maggots 
were the lan^ae of this fly and that it also bred in soiled wool. But at 
that date Callvpkora mfipuies vv'as not as common as C, oceaniac and C. 
xillosii, which till then had been the most injurious. This is another case 
cf the adoption of new habits by a previously harmless insect on account 
of new conditions arising through the presence of strong smelling w^ool. 
From the writer's investigations in the 'northern and western districts of 
New South Wales and Western Queensland it is evident that this is now the 
common sheep fly, wliile the other two species, from which it probabh^ 
first acquired the habit, have almost disappeared from this great area and 
do comparatively veiy^ little damage. 

Liiciiia scricata, the sheep maggot fly of Great Britain, lays its 
eggs 013 . meat and has been a pest chiefly^ in Ireland and Scotland from a 
very early date. It is a common meat blowing pest about Sydney and sub- 
urbs, but in earlier in vestigatiens it had never been noted in the West or 
North-West, though novr w* ell established, and it has been bred from soiled 
wool. Hitherto it had never been recorded from the wool or v^ouads on 
sheep. 

In September 1913 the Mnister of Agriculture of New South Wales 
instituted an Experiment Station for the study of Sheep Maggot Flies 
near Yarrawin, district of Biewarrina, uhere sheep maggot flies have been 
a ver\' serious' pest for some years. This Station has discovered that an 
indigenous chalcid parasitizes .very actively the larvae of Culliphora mfi~ 
jades, as well as those of C. villosa and C. oceaniac, and that it multiplies 
very^ rapidly when bred under artificial conditions. It takes about eleven 
days to develop from the egg to the perfect insect, wliich is a small wasp 
; one-twelfth of an inch in, length. 
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101 8 “ TfpMllS in Young Pigs IB Gemiaiiy, — Pfeil-er and Hurler, in MitteiUmgen 
des Kaiser WilJiems Instiluts fiir Land^irtschaft in Bromberg, Vol. 6, Part 4, pp. 261-283. 
Berlin, March 1914. 

TMs paper contams inaOT bacteriological, pathological and anatomical 
data on the typhus of 3"oiing pigs and on its dilftision in the German 
Empire. 

So far as it has been studied by the writers in localities, it is 

eas 3 ^ to recognize b3r anatomical examination. 

The disease is undoubtedly ver^r widel^^ spread and it has been found 
the writers once or more in the provdnces of Brandenburg, Hanover, East 
Prussia, West Prussia, Pomerania, Posen, the Giaiidduch\ 7 - of Mecklem- 
burg and in Alsace and Eorraine. Altogether in the course of two 3 ^ear 3 
the dangerous disease was observed b3" them in upwards of a hundred 
young pigs in twent3’-two herds. The writers are convinced that if other 
countries also \7ere to pa3' more attention than then^ have hitherto given to 
this disease it would be found to be no less frequent abroad than in 
Gerniaii 3 u 

Eroni the point of view of its epidemic character the disease should 
be considered as important as swine fever. Econoniicalh^ also, owing to the 
great ni.ortalit3' which it causes, it should command the greatest attention. 
Of the cases observed b3" the writers 78 per cent were fatal. According 
to the information given hy the owners in whose herds the disease 
was rife, it caused a loss of from 25 to 50 per cent. According to other in- 
formants the mortalit3^ was valued at 60 per cent. i\n3^how, where the 
disease ap^jears pig breeding and its profits axe seriously endangered. 

In order to check the spread of the disease, veteriiiar3^ police regula- 
tions would be useful ; practically' it can be successMl3’' controlled hy the 
vaccination of all 3'Oting pigs. 

E019 - Control of Galtie Ticks and of the Biseases Spread by them (i). — BRmwicn, j. c. 

and SanxH, F. Factors InStieiiciiig BfBcacy and Deterioration of Cattle-dipping 
Fluids, ill Q-ueensIand Agricullural Journal, Vol. II, Part I, pp. Si -92. Brisbane,' 
July 1914. — II. Theilee, A., Arsenic Dips and their Use in tire Control of Ticks 
and of the Diseases Spread by them in South Africa, In Zeitschrift fur Infektions- 
krankheiten, parasifdre Kranklieiten imd Hygiene der Haustiere, Vol. x6, Part 1-2, 
pp. 1-26. BerHn, September 12, 1914. 

I. — A series of experiments was undertaken to investigate the mode of 
action in the extermination of cattle ticks b3^ means of dipping fluids. Two 
steers tvere sprav^ed with an arsenic dipping flnid (Queensland Goveriiniexit 
formula) to avoid accidental swallowing. Blood drawn before and after 
the spraying showed that the effect of the dip on the animal was to increase 
the arsenic content of the blood during the twenty-four hours imniediateh?- 
follovving the application of the dip. Two infected heifers were then 
treated, on small areas of the skin, as follows. 

A) Ticks -were painted carefulty with dipping fluid without wetting 
the skin of the host. 

(i) See also: B . 1911, Nos, 2198, 2425, 3753 ; B. 1912, Nos. 146, 35S, 359 , Sio, 934 ; 
B . 1913, Nos. .|3, 43. 69X5 815, 1264. : { Ed ,), 
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B) The skin ol the host was wetted without wetting the ticks. 

C) Small quantities of the dip (5 cc.) were injected sTabciitaneoiisly. 

D) Target areas of skin wdth ticks W'-ere thoroiigbl}' wetted with dip- 
ping fluid. 

Only D proved an effective method of destroying ticks, though some 
, of the ticks in trials A and C appeared to sicken. These experiinents, 
together with the fact that the ticks on small areas which escape wetting 
in ordinary dipping operations (such as the head) do not die, led the writers 
to conclude that w-hen an arsenic dip of minimum concentiaticn is used, 
the death of the ticks vvithin a few' days is due to the combined effect ol 
fi) absorption of the poison through the skin of the tick after dipping, and 
5 ) absorption of the poison the skin of the animal from which it is sub- 
sequentty sucked by the tick. 

The efficacy' of any dipping fluid depends largeh' on its power ci tho- 
roughly wetting the skin of host and tick, leamng a uniform thin fllni of 
liquid, h e. on its degree of emulsification. In order to determine the 
emulsifying poiuer of certain agents, a series of experiments was carried 
out in which the surface tension of solutions of different recognised or 
supposed emtilsifiants was determined by obserying the mmiber of drops 
formed \yheii a measured quantity of liquid was alloyved to run through a 
fine opening. The result shou:ed the superiority of oleic over the stearic 
acid soaps, v/hile Stockholm tar also proy^'ed very satisfactory ; the good 
qualities ci the latter product and of the oleic acid soaps v'ere not dimin- 
ished by" use with acid arsenite as recommended in the Government for- 
iiiiila. Further, Stccldiolm tar did not lose its emulsil^dng pov/er to the 
same extent as other emulsifying agents wken the dip wms made up with 
hard water, and for that reason should be a y-aluable ingredient in dipping 
fluids. 

The conversion of arsenite to arsenate on keeping w'as also invests 
gated. This process had occurred in about 25 per cent, of the dips examined 
during the three previous years ; it decreases the ymlue of the dip, as the 
tick-Mlliiig property’- of the arsenate is only about half that of the arsenite. 
A series of tests was made, in w'hich a) pure arsenite 'solution, and' 6) an 
arsenite solution containing tar and soap and approximating to the GoA-eni- 
iiieiit foriiiiila, received a small amount of nutritme material, were steri- 
lized, inoculated with oxidised dipj)ing fluid and incubated under various 
conditions of illumination. The results wrere as follow^s : 

1. Pure arsenite solutions under , sterile conditions remained tiiioxi- 
dised in darkness or in diffused light, but underwent marked oxidation in 
direct sunlight. 

2. In the presence of tar, sterile arsenite solutions underw'ent marked 
oxidation in darkness ; 'in diffused light and direct sunlight the oxidation 
was still more marked. 

3. The oxidation of arsenious to arsenic acid was also effected by 
bacterial agency ; the oxidising bacteria seemed to be equally 'actme 
both in light and in darkness, but there appeared to be a marked difference 
in the actirtty of different strains of organisms. 
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4. Tar, apart from its effect in itself inducing oxidation, appeared 
to exert an inliibitive effect on the activity of oxidising bacteria, and this 
iiiMbitive effect seemed to be exerted to a greater extent in sunligiit, 
direct sunliglit in tar solution almost completely preventing the activity 
of certain strains of bacteria. 

5. Bactericides, such as mercmic cyanide and formalin, were effective 
in preventing growth of oxidising organisms, and bacterial activity was 
necessarily^ not evident except in presence of nutritive material. 

In the 75 per cent, of cases in which oxidation does not occur in dip- 
ping fluids, it has been suggested that the apparent inhibition is due to the 
agency of organisms capable of reducing arsenic to arsenious acid. In 
order to test this point, sterile arsenate solutions, with and without tar 
and soap, provided with nutritive material and equivalent to 0.2 per cent. 
AS2O3, were inoculated with various media likely to gain access to dipping 
fluids in dipping practice (dung, soil, grass, etc.); they were maintained under 
conditions of light and complete darkness during periods of two and four 
weeks, when they w’ere examined for arsenic in the reduced form of arsenite. 
Reduction was found to have taken place in all cases wiiere tar and soap 
iveie present, but onlyc in a few cases vvhere tar and soap were absent ; it 
would thus appear that the tar has a less well marked inhibitive effect on 
reducing than on oxidising bacteria and that the former only gain the 
upper hand when the latter have been weakened. The maintenance of 
the arsenite concentration of dipping fluids would therefore seem to rest 
mainly on the growth and actmty^ of organisms capable of preserving it 
ill opposition to the oxidising influence of tar, light and the opposing oxi- 
dising bacteria ; the determination of the environmental conditions most 
conducive to their multiplication presents the most promising field for 
further investigation. 

For the present the recommendations for cleaning out dips, when the 
dipping-fluids show persistent rapid oxidation, are to empty and cleanse 
thorotighly^ spray w^alls, w’oodwork and dripping yards with formalin 
solution, uAitewasli dip and timber, and allow’- at least a wreck's interval 
before recharging. 

II. — In South Africa the most dangerous cattle disease of recent years 
is the East Coast fever caused by a blood parasite, Theileria parva, which 
w’as introduced in 1902 from German East Africa. This parasite develops 
ill the lymphatic organs, wrhence, on attaining maturity, it passes into the 
blood corpuscles. According to the writer the disease is s^rread by ticks, 
especially^ by^ the browm tick {Rhipicephalus appendiculakis) which has three 
hosts, and the red tick [R. everisii) wdth two hosts ; but the black tick 
(i?. Simus) and the blue tick [BoopMUis decoloratus) may^ also be considered 
as carriers of the disease. The writer gives a short description of the life 
liistory’’ of each of these ticks. 

For the prevention and cure of the disease, the first thing is the des- 
truction of the ticks, but it took a considerable time for this desideratum 
to be adopted in practice. An impulse in this direction was given by the 
steady" spread of the Coast fever in R’atal, w^here the measures successfully 
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adopted in the Transvaal were of no avail. At first" it was tried' to dip the 
animals once every four weeks in an arsenical fluid, but as no effect 
follov/ed, the interval between the successive dips was shortened to three, 
two and one week, without however obtaining any better results. Where- 
upon PiTCHFORD experimented in Natal with dips repeated every five and 
then every three days and found that with three-day intervals the disease 
could be stopped. The efficacy of the latter method lies in the fact that 
infection in cattle sets in betw’een 60 and 120 hours after the ticks have 
fastened on to their hosts. 

The composition of the dip originally recommended by Pitchforb 
was 8 % lbs. sodium arsenite, 5 % lbs. soft soap, 2 gallons petroleum and 
400 gals, wmter. It was later discovered that the dip was more efficient 
wdthout x^etroleum or soap. 

For dips repeated at short intervals, farmers in South Africa use com- 
monly 4 to 4 % lbs. of the arsenic salt to 400 gallons of water. When the 
animals are dipped at longer intervals the proportion of arsenic is corres- 
pondingly increased. 

On the occurrence of an outbreak of the disease dipping must be con- 
tinued until the ticks living in the grass have been stan^^ed to death this 
may require as much as 14 months. As a general rule all the animals that 
are out grazing must be, dipped, including pregnant cows and calves. Horses, 
sheep and pigs are not so frequently dipped as cattle. The average time 
required for each animal does not exceed 6 seconds. 

As secondary effects of these dips, a temporary diminution of the milk 
yield of the cows and of the capacity for work of the oxen are general^ 
noted in South Africa, but no cases of poisoning through drinking the 
arsenical liquid while dipping have been observed. 

The ticks begin to diminish after the first dip ; the first to die are those 
that are not fully gorged, the last the fully gorged ones. The parts of the 
tod}^ that are first freed from the ticks are the udder, the insides of the 
bhighs and the barrel. The most easily d€stro3?'ed ticks are the one-host 
blue ticks, the most difficult to eradicate are the twB-host red ones. 
Besides Coast fever, all the other diseases wdiich are spread by ticks in South 
Africa, such as Texas fever, anaplasmosis and the like, are controlled 
wherever arsenic dips are practised. Besides which, in many localities, the 
mortality among calves has been considerably reduced. The disappearance 
of white scour in calves and of a contagious inflammation ' of the eyes in 
cattle caused by Filaria lacrymalis wherever arsenic dips have been used, 
has been remarkable. 

The only drawback that can be mentioned in connection with these 
dips is that the young animals can no longer be immunized against Texas 
fever and anaplasmosis. 

The .writer concludes with the observation that the use of arsenic dips 
in' South Africa has solved at one stroke the problem of the prevention and 
cure of all diseases transmitted by ticks. 
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1020 - The Elect m the Milk Glanis of ¥o!atiIe Fattf Aelis from tie Food* 

— Beger, C. iE Die landwirischaftlicken Versuchs-Stationen, VoL 855 Part 1-2. pp. 155- 
163. Berlin, August 3, 1914. 

Tlie writer gave alternately to two goats, together with a certain ba.- 
sal ration, first an oil having a very high Reichert-Meissl value (guinea- 
pig cheek oil) and then one with a very low R. M. value (earthmit oil) 
and observed to what extent the addition of volatile fatty acids to the fodder 
acted upon the R. M. value of the butterfat and generally upon lactation. 

The two animals experimented upon were of the same breed and in an 
advanced period of lactation. The experiments showed that the addition 
of volatile fatt}’ acids to the fodder had no sensible effect upon the R. M. 
value of the butterfat, but that it had a stimulating effect upon the abso- 
lute quantity of milk and upon its composition. 

Though the guinea-pig cheek oil is a fat which owing to its specific 
characters (it consists cMefly of valerianic acid) does not pass directly into 
the milk glands and thence into the milk fat, it must contain other substances 
similar to the components of milk which act favourably on the nutrition of 
the milk glands. It can consequently be assumed that in the fat contained 
in food there are substances which can act as stimulants upon the milk 
glands independently of their nutritive value. 

According to the writer the composition of the milk fat seems to be 
influenced only by such components of the fat in the food as alread}' 
exist in the milk. The milk glands have the power of rejecting those sub- 
stances which do not already exist in the milk or of utilizing them only un- 
der quite special conditions. In consequence of this fact the writer does 
not think that experiments with iodized or coloured fats made with the ob- 
ject of determining the passage of fats contained in the food into the milk 
can give conclusive results. The udder decomposes the available material 
and then selects among these components. The loosely combined iodine 
and similar substances are probably first separated, after which they act 
as if they had not been joined to the fat. 

I02X - The Presence of Axsenie and Manganese in some Feeding Stiiis^ — jAUENjE, 
and Asvritc, A., in Compies Refidiis heMomadaim des Seances dc rAcademie des Sciences, 
Vol 159, No. 3, pp. 268-270, Pads, July 20, 1914. 

The presence of minute quantities of arsenic and manganese in aniinaJ 
tissues has previously been recorded. The same fact has now been proved 
in the case of vegetable tissues. In order to show the^ source of supply of 
the arsenic and manganese in animals, the writers have determined their 
presence and percentage, in the more common feeding stuffs. The results 
are shown in the accompanying table. 
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Forage. 

Composition 

Manganese 

Arsenic 

Water 

Ash. 

Mgms. per 
100 gms. of 
dry matter 

Mgras. per 
zoo gms. 
of ash 

Mgms. per 

100 gms. 
of dry matter 

Medicago sativa 

64.00 

3.35 

5.00 

53-73 

1 0.050 

Bedysarum humils 

73-50 

2.00 

4.33 

57.50 

1 0.056 

Vicm sativa 

62.90 

4-75 

2.68 

21.05 

! 0.054 

TrifoUmn praiense 

67.50 

3-55 

5-3S 

49.29 

0.037 

Solanum tuberosum 

74.46 

0.S5 

0,14 

4.23 

I 0.031 

Beta vulgaris 

91.83 

1. 16 

1.63 

11.43 

0.061 

Populus nigra 

64.20 

2.48 

17.46 

322.5S 

0.0 1 9 

Castanea vulgaris 

55-45 

I.OO 

1.56 

1 140.00 i 

0.0 1 1 

Oryza sativa 

13.66 

I. II 

0-93 

72.00 1 

0.008 

Zea Mays (seed) 

17.65 

1.52 

1.94 

1 105.26 

0.036 

Zea Mays (stems and leaves) , . 

85-50 

1,45 

4-^3 

1 41.37 

0.027 

Hofdeum distichum 

1 10.06 

2.60 

3.78 

; 130.76 

i 0.055 

A vena sativa 

19.66 

1 2.99 

4-97 

1 133.77 

1 0,062 

Bran 

17.20 

j ' 4-74 

8.59 

I ^ 150.21 i 

i 0.012 

Grass (i) 

52.75 

i 

i 6.80 

1 i 

16.93 

117.64 

j 

1 0.053 


(I) Consisting of 96*98 per cent. Gramineae, the species present being : AnthoxaniJmm odoratum^ 
Bolms mollis, Asrostis canina, Lx>Uum perenne, Ranunculus acns, CcrasHum brachypetalum, Linum angu~ 
sti folium, Tn folium minus- 


1022 - The Bacterial Flora of Some Fresh or FermentlEg Concentrated Foods and 
Its Effect on Mills. — Wigger, a., in Centralblatt fur Bakieriologie, Pamsitenk%md 4 
imd Infektionskrankheiten, Vol. 41, No. 1-8, pp. 1*227. Jena, May 27, 1914. 

The three concentrated foods most frequently used in Switzerland, 
namely bran, earthnut meal or cake, and sesame meal or cake, were 
examined. The fodder containing the highest number of germs was bran, 
which, as an average of 15 samples, contained 6 million germs per gram. 
Earthnut meal and cake contained, as an average of 18 samples, i % mil- 
lion. Sesame meal and cake, average of 24 samples, contained about 
% a million per gram. 

PoEards were by 57.5 per cent, richer in germs than bran. Earth- 
nut cake contained more of them than the meal, while, with sesame 
no difference in this respect was found to exist between the cake and the 
meal. The variation in the germ content of the indi\ddual fresh samples 
was relatively greatest in bran and smallest in sesame. 

The bacteria in the fresh sesame and earthnut foods are much the 
same, and much richer in species than in bran. The latter contained 21 
different species of schizomycetes, earthnut concentrates 44, and sesame 
48. As typical species in bran the writer, found: Bad- coli, var. luimli- 
. qmf miens I^ehmann and Eevy, yellow acid producers Eevy (i), Bad. herbi- 

(1) , Not yet named in natin. (Sd ). 
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cola aiifeum Biitii and Duggeii, and B. fluoyescem liquefaciens I/eJiinaiiii 
and ISTerimaiiii. The earthnut foods contained in prevalence Bact. mesmi- 
teticmn vidgatm Fliigge, B. subtUis Cohen, B. coli var. luieoliqtiefaciens T. 
and If., s^ellow acid producer Tevy, and gas-forming lactic acid bacteria. 
As typical sesame bacteria the following were found : Bad. mesentericus 
vidgatiis Fiiigge, B. s-ahiilis Colon, B. coli var. lideoliqneiaciens I/, and F., 
3"ellow acid producers, gas producers and cocci. 

In moistened concentrates the number of germs increases to an ex- 
traordinary degree and at 37° C. after 24 hours reaches its maximum, af- 
ter which it sinks. Buriiig this time there is such a constant change in 
the nature of the flora that the fermentation may be considered as a meta- 
biotic process. The changes thus brought, about are, during the first 
da3's, priiicipalh" a lactic acid fermentation ; later more mixed fermenta- 
tions prevail. The former was more clearb" visible in the earthnut foods 
and less so in the sesame. Fluorescent bacteria are fairly common in both. 

The t3"pical bacterium of putrefaction, Bad. putrifims coli, is 
especialh’ abundant in earthnut meal and cake (in 55 cent, of the 
samples), in bran rarer. Through the multiplication of these bacteria, the 
concentrated food can undergo such changes that animals refuse to eat 
it, or if it is eaten it produces S3TOptoms of poisoning, as the writer proved 
103^ examples. He has found in bran also the virulent bacillus of anthrax, as 
he was able to demonstrate experimentall3’' on animals. Thus the sudden 
unexpected breaking out of anthrax may be explained in many cases. 

As for the influence of these feeds, fresh or fermented, on the bacterial 
contents of milk, the writer sa3*s that small contaminations mth them 
at normal temperatures have no noticeable effect upon the fermentation of 
milk,, but at higher temperatures, 37° C. (98.6° F.), changes in the milk and 
the evolution of gas are accelerated. In dirt3' milk or in ordinary some- 
what older milk, small additions of these concentrates do not cause 
noticeable differences in the bacterial content, while in sterilized milk the 
changes brought about b}^ such additions are somewhat more marked. 

1023 - The Food -Yalne of the Jack Bean (Canavalla emsifarmis) (x). 

B^u?nstein, F., ill Die iandwirischafilichen Versuchsstationen, Vol. 85, Part i”2, pp. 113-132. 

Beriin, August 3, 19x4. 

The Jack bean {Cmmvalia cnsiiormis) is a leguminous plant cultivated 
in German East Africa and in many other tropical countries and dis- 
tinguished by its abundant 3fleld and great resistance. On account of 
its abundant 3deld attempts have been made in German East Africa to 
utilize the seeds in the countr3’ itself and also to export them. 

Notwithstanding that a certain quantity of these beans are exported 
to Hamburg, ■ their sale abroad has not hitherto amounted to much. 

The chief obstacles to their utilization in the German East African 
protectorate are that the natives, not knowing the plant, are not inclined 
to eat the seeds, and that it is not yet well known whether the beans 
are poisonous, as is believed in, many localities, or not. If they are found 

(i) See also No. 49S, B. May 1913. {Ed.), 
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to be harmless, they may be of considerable importance as a feedingstiifi, 
since they are very rich in nutritive material. 

Chemical anal3J'ses of Jack beans were carried out by Boname in 1911, 
and they give the following composition for seeds and pods : 


Water. . . . 
Protein . . . 

Fat 

Crude fibre . 
N“free extract 
Asli 


Seeds Pods 

percentage 


13 

15.2 

25.62 

5 

2.32 

0.64 

7-9 

57-91 

47-94 

^ 5-47 

3.22 

5 - 7 ® 


According to a recent analysis the 'writer the seed in its original 
condition contains : 


Water. . , . 
Crude protein 
Pure protein . 

Fat 

N-free extract 
Crude fibre. . 
Ash 


13.16 per cent, 

31.51 > 

24. 82 » 

2.1S « 

41.99 

8.59 

2.47 


The digestibility of the beans as it resulted from a four-weeks test 
carried out by the writer on two young sheep was as follows : 


Drj." matter . 
Organic matter 
Crude protein. 
Crude fat . . 
N-free extract 
Crude fibre . . 


57.5 per cent, 

88. 6 « 
S0.5 

72.1 :■) 

99.1 , 

72.9 


With these coefficients of digestibility, the starch value works out at 
63.7 per cent., with 18.69 digestible pure protein. The jack bean stands 
thus, as regards its nutritive value, somewhat lower than the common field 
beau, which according to Kellner has a starch value of 66.6 per cent, and 
19.3 per cent, digestible pure protein. 

During the experiment the animals were given the relatively high ra- 
tion of 0.44 lb. of crushed beans, without apparently suffering any ill effects. 
Of course it would be premature to draw the conclusion that these beans, 
under all conditions, are a harmless fodder and it would be advisable to 
repeat the experiments. 

1024 - Has the Dry Matter ia the Various Root 'Crops the Same Food Value? — 
Hansson, Nils, in MitUilungen der Zentralanstalt fur das landwirtschciftUche Vermchs-' 
tmsen in Sclmsden^ pp. 11-12. Stockholm, 1914. 

During the winter half-years 1908-09 and 1909-10 exhaustive feeding 
experiments were carried out with the object of determining whether the 
current assumption ' that the dry matter in the various root crops ^ has 
the same value is correct or not. Thirty’’ milch-cows were used, and divi- 
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fled into five equal groups. In the preparatory period they were all fed 
66 lbs. of Bortfeld turnips per diem. During the time that the experi- 
ment proper lasted, about i months, one group continued to be fed with 
the usual turnips, and the other groups were given other roots containing 
the same amount of dry matter. The rations of the various groups per 
head and per day were as follows : 


Group 1 66 lbs. Bortfeld timiips 

I II 36-70 - Sarunner 

III ...... 33,66 Helirotlxe Flasche mangolds 

IV 40.04 )> Swedes 

« V 41.80 Eckendorf mangolds 


Owing to the different content of dry matter, the qiiaiitit^^ of roots fed 
varied, the dry matter in ail cases being 5.28 lbs. per head per day. 

The experiment showed that the substitution of one root for another 
did not cause any appreciable difference in the milk yield nor in its fat con-' 
tent. The live weight of the cows was also not affected. The conclusion 
can thus be drawn that the dry matter in the various roots has practi- 
cali}^ the same food value. 


1025 - CommOB Salt as a Poison for Stock. — Guthrie, F. R., in The AgrimiUuml 

Gazette of New South Wales, Vol. XXV, Part 8, pp. 663-664. Sydney, August 3, 1914, 

Although a certain amount of salt is a necessar}' adjunct to the food 
of animals., an excessive quantity is injurious. 

Ill the case of pigs and sheep, 4 to 8 ounces is said to have produced 
poisoning (see Dander, Vetermmy Toxicology, 1912). In larger quantities 
it has proved fatal to horses and even to cattle. Fowls would appear to 
be particularly susceptible. According to.* experiments conducted by 
Ddffran, 4 grams per Mlo live weight are fatal if injected in solution 
into the crop. Recently^ several instances have been brought under the 
notice of the Department of Agriculture of New South Wales,' in which the 
deaths of poultry- and pigs have been traced to an excessive amount of 
salt in the food. In a fowl which had died suddenly, the contents of the 
crop weighed 50 gnis. and were found to' contain 2.42 gms. of salt, or 
4,84 per cent. 

The Department therefore w^’ams farmers of the necessity of care in 
using certain foods found on the market. One sanqile of pollard was 
discovered to contain no less than 32.2 per cent, by weight of common 
salt. Other samples contained varjdng amounts down to 5.8 per cent.’ 
One case of poisoning of pigs was reported, and it was found that the 
food supplied to them was a mixture of pollard, barle}^ meal and 11.66 
per cent, of salt. 

The toxic effect of salt appears to be due to its action on the muscles, 
so that the animal becomes unable to walk and, finally, to stand. Death 
is caused by asphyrxia, due to loss of power in the respiratory muscles. 
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1026 Scale of Points for Judging a mixed Baijy Farm. — The Agricutkwai Gaseue 

of New South Wales, Vol. XXV, Part 2, p. 106. Sydney, February 1914, 

An x^griciiltiiral Associatioa wrote to the Department of Agrictilttire 
of New South Wales asking for a scale of points suitable for a competition 
of farms including dairying. Two experts of the Department compiled the 
following -/lassification : 


STOCK RABmO; 
ORGAMZATION 
AND 

ENCOlOmOE- 

MENT 


A. MaKagcFfieni: Pciats 

1. Clieddug production and qmlity of dairy produce and the work- ■ 

ing of dairy inadiinery 25 

2. Supeiwising, feeding and watering of stock ; making provision of 

fodder and pastures (calf feeding methods to have special at- 
tention) 30 

3. Attention to breeding with a view to improving yields and 

supply of heifers for the Mure ; supervising with a view’ to 
disease prevention in calves, cows, etc 35 

4. Book-keeping and milk record keeping; stud books for cattle 

and pigs 10 


100 

B. Stock : 

I. Cattle, quality and type, taking into consideration the chai-acter 
of land and purposes for which cattle are used, m. cheese, 
butter or town milk supply. l^Iilk and butter yidds to be 


taken into account 100 

2. Pigs 30 

3. Horses 15 

4. Poultrj' 5 

150 

C. Crops, including rotation, cultivation methods and manuring: 

1. Most suitable fodder crops for dairy cattle 15 

2. Other crops 15 

3. Yield 15 

4. System of cultivation, induding manuring methods, rotation 

and cleanliness of crop 15 

5. Freedom from disease in crop 8 

6. Trueness to type 7 


75 

D. Pastures : 

I. Improvement of pastures ; most suitable grasses, sown accord- 


ing to locality ; grass experiment plots 50 

2. Subdivision into most suitable paddocks 25 

75 

F. Buildings and Fences : 

1. Dairy and bails . . . , , 18 

2. Homestead 12 

3. Piggery and poultry farm . , . . 10 

4. Fences and gates 10 

30 

F. Machinery and Tools 50 


500 points 


Grand Total . . 
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1027 - Some Bata on the Aalmal Frodnets and the Coatrol of Babbits in lew 
South WaleSa 1913 . — Jackson, H. V., in The Agncuthml Gaseite of New South 
Wales, Vol. XXV, Part 6, pp. 504-506, Sydnej^, June 1914. 

Btiting the year ending 31st December 1913 the value of the animal 
products exported from New South Wales was as follows : 

£ 


Wool 1 1 699 85 8 

bleats; Beef 247934 

and I^anib 12158 78 

Rabbits and Hares 373 633 

Preserved 575 855 

Tallow I 002 076 

Skins : Hides 910609 

Skcep 439 525 

Rabbit and Hare 310694 

Oilier 612812 

Aeather 369210 

Butter , 98S 143 

mve animals 54 098 


The number of rabbits exported was 13 556 160 head ; the hares 325 770, 
The number of poultry on farms of i acre and upw^ards, at the end 
of 1912, was 3 351 000 fowls, 261 ICO ducks, 23 900 geese, 216 300 turkeys, 
6000 other birds. The estimated number of eggs obtained duxing the year 
was 13 769 000 dozen. During the season 1913-14, 476 313 dozen eggs 
were held in cool stores. In addition there were also stored 9 do 2 tins of 
pulped eggs of 40 dozen each. 

e-\TiLE 102S - Comparison between the Observed and Calculated Produetion of Heat in 
Cattle. — Prentiss, Armsby Henry, in LandwirlschaftUche Jahrhucker, Vol. 46, 
Part 5 » PP- 753 -/ 59 - Berlin July 14, 1914, 

After a review of the experiments of Hubner, DaueamiE, x^twatEr and 
Benedict, and Benedict and MiENER.allof whom, have shown that the 
relations between chemical, thermic and mechanical energy are the same in 
man and in carnivora, as ever3wvhere in nature, the writer reports upon 
his own experiments on herbivorous animals, •which have been carried out 
as usual by measuring the production of heat by means of a respiratory ca- 
lorimeter (Atwater- Rosa system) and then comparing the results with the 
production of heat calculated from the balance of the nutritive elements. 
Altogether 57 experiments with oxen, nearly or quite mature, har-e been 
carried out since 1902, the results of which are available for comparison. 
They show, as was to be expected, that the results of the individual expe- 
riments do not always agree perfectly with the requirements of the la-w on 
the conservation of energy. The greatest delations were + 7,6 per cent, 
and — 5.1 per cent. The average of the 57 experiments, however, shows 
that the observed production of heat differs from the calculated heat only 
by 04 per cent. This difference is about the same as that found by the 
above-mentioned observers., 
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Tlie conclusion is thus justified that in herbivorous animais the same 
relations between chemical, thermic and mechanical energ^^ exist as in 
carnivora and in nature generally, 

1029 - Calf Searing Experiments in Hungary. — kerekes, geza, in iCdzteieh^ 

Year 24, No. 61, pp. 2172-2173. Budapest, August 15, 1914. 

These experiments were carried out with 18 calves on the Yitka farm 
belonging to Count Karolyi. One batch of animals was fed on separated 
milk, the cream being replaced by ry^e flour : the writer was led to make 
this choice on the principle that carbohydrates can take the place of fats 
in animal nutrition. The flour was given at the rate of first 5 oz. 

per gallon of separated mhk, the formation of lumps being avoided b^- 
vigorous turning in a churn. The emulsion was then warmed to the tempera- 
ture of the cow’s udder. 

The 18 calves were divided into two groups, one of which (Group I) 
was fed naturally, while the other (Group II) received the foUowing treat- 
ment during four successive periods : i) whole milk up to the age of 4 weeks ; 
2) gradual substitution of w^hole milk by the emulsion until the quantity 
of flour reached 5 oz. per gallon at the end of about 8 weeks; 3) milk emul- 
sion wdth a gradual reduction in the quantity of hour tow^ard the end of 
the period, viz. to about 3 months old ; 4) separated milk at the rate of 
2 % to 2 gallons per calf daily. The determination of the rations during 
the three earlier periods was based on the eighth part of the live-weigh:^ 
of the animals, which were weighed each week. 

Table I gives the live-weight of the calves at birth and at 12 weeks. 
During the 4th period the artificially^ fed calves continued to drink their 
daily allowance of separated milk, whilst all except three of the calves 
of the other group refused to take skimmed milk w^'hen taken off w^hole milk 
at three months (see Table II). 


Tabue I. Weight of calves at birth mid at 3 months iibs). 


Group II ! 

Group I 

Nos- of calves 

Weight at birth 

Weight 
at 3 months 

‘ Nos. of calves 

1 

j Weight at birth 

1 

Ueight 
at 3 months 



55 

73 

3. ^ 


■ 7<^ 

2II 

60 

75 ^ 

251 

SS 

: ' 75 

233 

61 

77 

258 

116 

i 77 

249 

26 

79 

34S I 

? 

i 82 

229 

. 144 

79 

293 ; 

86 

I 86 

266 

77 

84 1 

326 1 

' 85 

88 1 

260 

19 

1 86 i 

266 1 

i iiS 

; 88 

269 

14 

86 

306 1 

1 

: 88 


12 

88 

0 

1 198 

; 93 

I 231 

Average 

80.6 

297.5 

i” ' 

Average 

I 82.9 

1 248.2 
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Table II. — Weight of calves 

at 4 months 

{lbs.}. 

1 

Group I 1 

j Group II i 

\ ■ 1 

Remarks 

Nos* of calves i Weiglit ■ 

Kos. of calves | 

Weight 1 

55 

I 401 1 

: i 

! ^^5 ' 

253 

: refused miik 

60 

; 353 ; 

' 1 

271 ; 


61 

! 337 i 

1X6 

306 


2& 

1 417 

' 7 1 

2S7 , 


.144 

< 375 ; 

;i S6 1 

311 ' 

: 

77 

' 397 1 

i ^5 1 

335 

; took milk 


! 366 

li ! 

359 

)> 

14 

i 3S6 1 

59 ; 

353 

i H 

12 

1 390 

198 1 

271 

1 refused milk 

Average 

3S0.0 

i i 

j Average | 

305-0 



Table III. Average weekly rations per calf from the isi to the X 2 th week. 



Group I 

Group II 

Period 

whole milk 

gals- 

whole milk 

gals. 

separated milk j 
gals- ! 

rye flour 

lbs. 

Tst week 


.... Colostrum 


3 

7.2 

7.2 

— I 

— 

3 

8.0 

8.0 

— i 

— 

4 

9.2 

9.2 

1 

— 

5 

10.5 

8.8 

1.7 i 

0.42 

6 

1 13.I 

9.9 

3*2 i 

I.17 

7 

14.2 

7-9 

6.2 j 

1.87 

8 

15.4 

3-1 

12.3 ; 

3-70 

9 : 

16.6 

- 

16.6 i 

5.00 

10 

1 12.5 

— * 

12.5 i 

3.74 

II : 

bo 

1 ^ 

00 

2.35 

I2 

4.6 

i 

4.6 ! 

1. 14 . 

Totals . . . 

1 19.2 

54-2 i 

65.0 I 

19.4^ 


Omitting tlie cost of liay and oatmeal, wMcli was the same in both 
groups, the cost of feeding works out as follows : 
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V^hole milk calves : 

1 19 gals, at I s I y2 d per gai £ 6 155 

Emiilsioii caives : 

54.2 gals, of whole milk at is i <3? £ 3 is 7 rl 

65 » J> separated milk at 3.6cf 19 8 

19.4 lbs of rye flour at i 9 

£ 4 3 s od 


Thus the difference is £2 12 s in favour of artificial feeding. 

These figures shovy a considerable economy. 

1030 - Imiiail Cattie in the Pilillppines. — Edwards, C. W., in Tke Philippine Agricidtural 
Review^ VoL VII, No. 7, pp. 288-291 plates. Manila, July 1914. 

The Philippine Archipelago, with its extensive pasture area, abundant 
water supply and tropical climate, is principally a live-stock country; never- 
theless there is a great deficiency of both meat and work stock. This state 
of things cannot vvell be remedied bj' the importation of animals from 
abroad, as these would be more liable than the native cattle to the diseases 
that have caused the depletion in numbers. On the other hand the lack 
of good local breeds is a serious obstacle to the improvement of the native 
cattie. A considerable amoimt has been spent in an eifort to raise pure- 
bred European and American cattle and their crosses wdth the native stock, 
but, except in a few cases, the attempt to raise ptire-breds has failed, and 
the crosses, while showing good conformation and size, were more suscept- 
ible to disease. In fact this has been the general experience throughout 
the Tropics under natural range conditions. Considerable numbers of 
cattle have been introduced from tropical China and Indo-China, but 
they, and especially the former, are susceptible to rinderpest and are not 
in general as great an improvement as v/ould be desirable, as they are lack- 
ing in the prepotency of their characters. 

Of recent years Zebus from British India have been imported into the 
Philippines and successful results have been obtained in breeding both 
pure-breds and crosses. 

Ivieut. Col. W. D. Gunn, formerly superintendent of the civil veteri- 
naty department, Madras, distinguishes seven principal breeds of Zebu 
(Bos indicus) cattle : 

I. Mysore breed or Amrat Mahal.. 

3. Mahadeswnrabetta or Alumbadi. 

3. Oiigole or Kellore. 

4. Kangayan. 

5. Pulikoium, JelHcut. 

6. Kappliyan. 

7. Gumsur. 

Of these breeds the most important are the Ongoles and Mysores ; the 
former are particularly noted for their suitability for heavy draught and 
the latter for their extremely hard feet and aptitude for road work. The 
Ongole is bred in greatest numbers in the Guntur district, Madras presi- 


7 
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dencj. Tills breed lias been imported into Brazil, Argentina, Java and 
Africa and a ferv into the United States, particularly into Texas. It is 
the onty breed with which any definite breeding experimeiitwS have been 
carried on in the Philippines. It has been imported by local dealers ancl 
by the Bureau o£ Agriculcure, which experimented vAth these cattle at the 
La Carlota station, Occidental Negros Pro\duce, at the Trinidad stock 
farm, Bengiiet, in the subpiovince of Bitkidnon, and at Alabang. 

The results have been excellent. These animals showed a liigh resist- 
ance or apparent nearly complete immunity to rinderpest, iiiininiiirt’ totick- 
lever and a resistance to insect pests nearly equal to that of the native 
animals. In all sections execepting those at high altitudes where the tem- 
peratiire is comparatively low during the rainy season, these aniiiials have 
exhibited remarkable qualities of thrift and hardiness, superior to those of 
the native stock ; they have proved also successful for road and light field 
work. Their crosses with the native stock are highly resistant to rinderpest; 
they are a great improvement in size and conioimation over the native 
dams and exhibit to a great degree most of the desitabie characters of their 
Zebu parents. 

In many respects Indian cattle are not to be compared v^-ith improved 
European and Anierican breeds, but they are far better adapted to exist- 
ing conditions in the Pliilippines. 

1031 - MearMg Pigs in Movable Pens, — hvenegaard, m., in Oacets Rmis Year s., 
'No. 85, pp. 37"45 9 Sgs. Buenos Aires, August 1914. 

The writer has obtained ver\* good results in the Argentine with a 
system of reaiing pigs in movable pens ; he has obtained an average of 
12 pigs per sow per annum with a herd of 1000 sow’S. 

The pen measures 9 ft. o in. by 6 ft. 6 in. and is 2 ft, 9 in. high ; it is 
made of six 2 in. x 3 m. uprights to which are nailed four rows of i in X 3 iii^ 
bars, 7 V2 in. apart ; shelter is provided b^" a piece of corrugated iron at 
one end sloping from the top bar to the second bar and by two other pieces 
fixed to the lower three bars below it. The; space allows the young 
pigs to pass to and fro. A trough of 5 gallons capacity is placed in each pen. 
The cost of such a pen does not exceed 15 pesos (about 26s), 

The pens are placed In liicerne fields 20 yds. apart in rows 120 yds. 
apart. Litters of different ages should not be allowed in the same rorv, 
or the bigger ones will enter the pens of the younger and interfere with 
their sucking. When breeding is carried out all tlmougli the year, loc,) 
pens are sufficient for 300 sows, ilfter the pigs are weaned the sows 
are allowed to pasture with the boar (i boar for each 25 to 30smvs) and the 
sows near faxrowing are removed to the pens each week. 

The pens are moved each day to provide fresh clean pasture ; three 
men can move 100 pens in an hour. Fresh water is supplied each morning 
and about 7lbs. of maize is allowed each sow in the afternoon. Weaning 
takes place at the age of 2 to 3 months, and to simplify the work it is 
better to wean those of a row at the same time. After wreaning the males 
are castrated, and all are marked and given an insecticidal bath. They 
are then put out to pasture until i y-ear old. 



PIGS 


-477 

Git least one shed 25 yds, x 6 yds. shoidd be provided for every 
1000 pigs to ailord tlieni shelter in bad weather. From to i lb. of maize 
per head is allowed daily. At one year old they should weigh about no 
to 150 ibs. ; they ma.y then be fattened if desired by ttirning them into a 
Biaize held. With a good crop of maize 250 acres will fatten 1000 pigs 
ill 2 to 4 months. During this period the fattest are chosen and sent to the 
market. If possible the crops shonid be arranged so that the iiicerne 
helds surround the maize crop, thus enabling the pigs to prevent an attack 
of locusts. 

The. economics of this system under Argentine conditions are as follow s 
(taking the dollar at is gd) : 


Capital -Expendihire : £ 

6 200 acres at about £5 12s 35000 

Btdldings, etc 8750 

I 000 sows at £3 I os 3 500 

40 boars at £8 15s 350 

First year's expenses . . ............ 6562 

Total . . £ 54 16 2 

Annual Expenditure: 

Interest on capital at 8 % 4 333 

I^abour; 8 or 10 peons 875 

Maize for rearing purposes • 3 500 

Cultivation of 2 200 acres of maize for fattening . . i 312 
Sundry expenses ................. 1 3o5 

£ 1 1 375 

Receipts : 

10 000 pigs, weigbing 220 lbs. eacii 29 875 

Profit , . £ ty 500 


1032 - Comparative lxp?rimeQts on Pigs in the State-siibventlonei Breeiiig DIsMcIs 
of Denmark* — EigUy-fifih Report of the Royal VeteHmwy and Agricultural College 
in Copenhagen. 

Ill Deiiinark there are practically only two breeds of pigs : the Banish 
and the Barge White Yorkshire. 

The Danish breed, to which by far the majority of the pigs in the 
country belong, is the. most resistant and x>i^olific, and its offspring possess 
the greatest vitality, but at the slaughterhouse it is inferior to the Barge 
White, which is especially good in this respect. A good breeding animal 
is produced by crossing the two breeds. 

Blit the greatest efforts are being made to improve the native breed 
by selection axid pure breeding, and enconragement for this is given in 
various ways, the chief of wMch is the granting by the State of a moderate 
yearly sum to owners of herds of pure-bred well built animals who are 
disposed to breed the x^rire strains and to place their herds under public 
control ; for this, besides the grant, they get recognition from the State . as 
belonging to a breeding district. 
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Siicli districts have been created for natives and for Yorks ; in 1914 
there were, in Denmark, 83 for the former, from which mostly young sows 
are sold, and 22 for the latter, which chiefly sell young boars. 

In order to obtain abundant data on the development of the breeds 
and on their qualities, three control and experiment stations for pigs have 
been founded, where the offspring of the selected breeding animals 
(the only anitaais that the breeding district is empowered to sell) are fat- 
tened and slaughtered under State control. One of the conditions for the 
recognition and the grant is that the breeder obliges himself to sell every 
year two young pigs from each selected sow to the local experiment sta- 
tion at the current market price. A group of young pigs for experiments 
(4 head) consists, as a rule, of 4 animals of the same litter and when possible 
of two females and two males. 

Every 3^ear a Report is issued on the results obtained at the experi- 
ment stations ; the present is the fifth such Report. The result of the experi- 
ments is to the effect that the development of the two breeds is nearly the 
same, while the local breed is inferior at the slaughterhouse test, espe- 
cially as regards hams and sides; the Yorks yield about 2 per cent, more 
bacon for exportation (thus less offal) than the native pig. In both breeds 
about 1. 1 ib. of increase was obtained from 3 V4 units. The age of 
the pigs when slaughtered (weight about 198 lbs.) was on the average 
barely 200 days. 

1^35 - Poultiy CoMItloilS la Indiana. — Philips, A. 0 . (Division of Poultry, Depart- 
ment of Animal Husbandry) in Purdue University, Agricultural Experiment Station, 
Circular No. 40, pp. 32 -f 20 figs. I^ayette, Indiana. 

The following figures are taken from the Eourteenth Biennial Report 
of the Department of Statistics of Indiana for 1911-12, but they do rot 
ever show the w’hole value of the poultry raised because they do not include 
the numbers of hens kept inside town and city limits. 

No. dosen eggs produced in 1910 ........ 68 672 724 

i.’ » ■>) )J 1900 38 987 348 

Increase . . . 29685376 or percent. 

1911. — No. poultry sold . 7 425 144 value $ 3 146 143 

5) laying hens on hand , . , 9 530 220 » » 3 938 933 

ducks, turkeys, geese on hand 209604 » )> 124973 

Total ... I 7 210 049 

No. dozen eggs, produced 69690104 value .... » 13 130407 

Grand total $ 20 340 456 

Average value per dozen : 18 cents. 

Average egg production per hen: 87.7 eggs. 

Poultry keeping is espedally developed in White, Kosciusko, Allen, 
Adams, Cass, Jay, Randolph, Ripley and Grant counties. 

Two thousand lists of questions were sent out in the State by the Pur- 
due University Agricultural Experiment Station and elicited 704 answers. 
From these it appears that 704 farmers kept 94 589 fowls, or an average of 
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134.5 per farm; the average value of each bird is 42 cents so that the fanner’s 
average investment in fowls is only $ 56.49. About one half of the birds 
are pure bred. For small farms Plymotith Rocks are most popular, wMle 
for the larger ones I/eghorns seem to be preferred. 

From the monthly records vSiibmitted to the Poiiitry Depattmeixt 
of the Experiment Station by farmers of the State, it is found that where 
Eeghorns, Plymouth Rocks, Wyandottes or Rhode Island Reds were fed 
grain only, the average egg production ran from 52 to 70 eggs per hen per 
year. Where mill by-products, and meat scraps or milk were added, 
with these same breeds the mirdmuin production was 66 eggs and the 
maximum 124, most of them averaging over 85. 

In 1 91 1 and 1912 at the Pturdue Experiment Station an experiment 
has been carried out v/ith Reghorn pullets in which all pens w^ere fed corn, 
wheat, oats, bran and shorts in the same proportion. One pen had in ad- 
dition 10 per cent, meat scraps, and another pen suiiicieiit skim milk to 
equalize the amount of protein contained in the meat scraps. In reality 
this meant about as much milk as the chickens would drink. The result 
of the tw'O years* work was that the meat' scrap pen produced an average 
of 135 eggs per year per hen, the skim milk pen 135.5, and the pen 
without meat or mill^ 36 eggs per bird per year. The cost of feed per hen 
was respectively $ 0.915, 1.085 <^-73* 

In the pen receiving milk, the egg production through the winter inontbs 
(December-February) averaged almost seven per cent, more than in the 
pen fed meat scrap. For every $ 2.50 invested in loollbs. meat scraps 
there was $ 24.50 retiiin and for every 30 cents invested in 100 ibs. of skim 
milk I 1.73 was returned. 

About one third of the farmers that answered the questions use incu- 
bators. 

At the Purdue Experiment Sta,tion good resiilts have been obtained 
from brooders. The best results have not been obtained from lamp-heated 
brooders but by a wooden brooder house heated by a gasoline burner. 
This brooder is an eight-foot square colony house 6 ft. 6 in. high to the comb 
with an A- shajDed roof, placed on runners so that it can easily be moved. 
The wood and material for such a house will cost about $ 15 and the heater 
$ II. 

1034 ““ Egg-Laying Competitions in Australia. — i. Egg-laying Tests at me Hawkes- 
btiry Agriciiltnral College, Twelfth Year’s Resiilts. — The Agrimltural Gazette of Nevit 
South Wales, Vol. XXV, Part 5, pp. 421-433 + 2 plates. Sydney, May 1914, — II. llAm, A. 
(Chief Poultry Expert) Report on^ third Egg-laying Competition at Burnley, 1913-14. 
The Journal of the Department of Agriculture of Victoria^ Vol. XII, Part 6, pp. 353- 
362 4- 7 figs. Melbourne, June 1914 .' 

I. — Twelve years of egg 4 aying tests at 'the Hawkeshmy AgnciMurd 
College. 

In the accompanying table are summarized the results, of the twelve 
years of egg-laying competitions, the last of w-Mch concluded on March 

31. 
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III this year the innovation introduced n’as tiie single-pen system of 
testing iaciividiia! hens in groups ci six, and it revealed great individual 
^ixfierences t'for instance in one gioitp the best laid 224 eggs, the worst 
idS, imd fire exceeded 2Cck The test of Judgment in selection, in wMch 
ten breeders supplied duplicate pens of six hens each, selected respectively 
as “good*’ and “bad** layers, confirmed the results of the preceding 
year, the average laying of the ''good** pens being 14 eggs, and the value 
Sd per hen per aniiiim more than the “ bad *' ones. The winner of this 
section was able to select hens ^liat gave a retitrii of £ i Ss jd more than 
his six “ bad ** hens. 

In the 1913-14 competition in all the sections, 66u birds took part. 
The. breeds represented were : White Teghotns, Btowm Iveghorns, Black 
Orpingtons (one group of mihich exceeded the collective total of any 
other pen of hea\^- breeds), Silver Wyandottes, White Wyandottes,, 
Miiiorcas, Plymoutli Rocks, and Tangshans, 



WitJiiing 1 

I^owest 

Av«rage 

Average 

Cost 

of feed 

Profit 


total ; 

total 

per liea 

value per iien 

per hen 

over feed 





s. 

d. 

s. 

d. 

s. 

d. 

I 3 t i 

I 113 1 

459 

130 

15 

6 

5 

0 

9 

6 

2nd 

I.30S 1 

660 

163 

^7 

9 

5 

. 9 

J 3 

0 

3tla 

1 224 1 

532 

152 

12 

9 

4 

6 

s 

3 


I 4II 1 

635 

166 

13 

3 

5 

3 

8 

0 

5 tli ’ 

1 481 : 

721 

171 


10 

5 

10 

9 

0 

6tli 

1 474 j 

665 

: V 3 

17 

2 

7 

0 

10 

2 

7tli 

1 ^379 

656 

■ 1 80 ■ 

19 

2 

7 

10 

II 

4 

Stli 

' I 394 i 

739 

: 181 ; 

1 

21 

9 1 

6 

9 

^5 

i,t 

gtli 

: 1321 ' 

658 1 

i I6S i 

16 

6 

1 ^ 

4 

10 

2 

Jotii 

1 389 : 

687 ' 

1 84 1 

18 

5 i 

6 

I 

i« 

4 

iitia 

1 461 : 

603 

, 17S 1 

19 

! 

4 ! 

7 

3 

12 

I 

I2tll 

I 360 1 

724 1 

^77 1 

17 

7 1 

1 

5 

9 

II 

10 


n. — ■ Third e^g-hiying competiPwn at Burnley, 1913-14. 

The first yearly test conducted in the State of Victoria was at Dookie 
College in 1904-05 under the supeivision of the Principal. This test was 
won by six Wiite Teghorns, which laid 1313 eggs during the twelve months. 
Ill the next two yearly tests the winners were six Silver Wyandottes with 
12913 eggs and six White Teghoms with 1314 eggs respectively. 

If these figures be compared wdth those of the winning birds at the 
recent test at Burnley, the great improvement in the egg-producing qualities 
of Wliite Teghorns will be seen. 

In the 1913-14 test 63 pens of six birds each competed. Of these 
54 contained \Wiite Teghoms, 5 Black Orpingtons, 2 Black Spanish 
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and I eacli Goldeii Wyaadotfces and Rose-combed Brovva L-eglaoiiis, The 
winning i.>eii of WMte Teghoins produced 1667 eggs during the twelve 
months, being an average of over ’277 eggs from each bird. This pen also 
produced the greatest miniber of eggs during the four winter moatliS; 
iianiely 33 J. The imliie of the eggs produced by the winning pen, at is 2d 
per dozen, £8 2 S' 2 id which leaves a profit of £i is 4.^^ from each 
bird over the cost of food. The twelve best groups produced an average 
of 251 eggs each for the year. The whole of the birds competing in the 
test averaged over 212 eggs each for the year, with a profit of 15 s per bird 
over the cost of the food. In the heavy breeds the best pen of six Black 
Orpingtons laid 1216 eggs in the year. 

Taking the average egg piodtiction, the White Leghorns are easily 
first, with an average of 216 eggs per bird. The averages fox the other 
breeds were : Black Orpingtons 190, Black Spanish 1897, ^c)kleii Wyaii- 
dottes 172. and Rose-combed Brown Leghorns 169. 

1035 ~ Be0*“l£eeping la Portorieo. — Phillips, E. E. (Bureau of Etitomoiog}^ 0 . S. 

Department of Agricuiture) in Portorico AgticuUmal Experiment Station BulMin 

No. 15, 24 pp. 4- 4 figs. Washington, 1914. 

The Portorico Agricultiirai Eiiperiment Station at Mayaquez has 
been interested in bee-keeping since 1908. In 1913 the Station and the 
Portorico Board oi Agriculture requested the writer to inspect the conditions 
of bee-keeping in the Island. The' present Bulletin is the report of the 
above inspection, which was carried out in May and June 1913. 

Before the American occupation, it may be said that bee-keeping did 
not exist at all in Portorico. There were, however, numeions swarms of 
wild bees (introduced perhaps at the time oi the Spanish conquest) , the 
honey of which was collected. In 1908 the Portorico Agricultural Experi' 
ment Station imported five swarms of Italian bees and began to give prac- 
tical instruction in bee-keeping. This rvas the beginning of the industrv- 
in the Island, Bees multiplied wonderfully in Portorico, and now the 
five initial swarms have become several thousand. 

Bee-keeping is practised especially in the western part of the 
Island and chiefly in the neighbourhood of Mayaqiiez, mostly oir an 
industrial scale, as eveiy bee-keeper has from two to three hundred 
hives and some upwards of five hundred. Italian bees ate almost 
the only ones kept. Some have experimented Cyprus or Carniola 
breeds ; it must, however, be mentioned that the former gave decid- 
ediy negative results in the United States and im consequence are not to 
be recommended. The Laiigstroth hive with ten-bar frames is generally 
used with one or two lifts for the storage of honey/ separated from the 
brood combs by a queen excluder. The bees collect honey almost all the 
year round, hence , the production of honey is very hea\^u Productions of 
from three hundred to five hundred pounds of honey per hive are recorded. 
It may be stated that a good bee-keeper in average localities produces 
about three hundred' pounds of centrifugated honey per snnum. The 
honey is collected several times in the course of the year. Only centri- 
f ligated honey is made, and it is sold in barrels containing 30 American 
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galloas. According to the writer sufficient attention is not paid to the 
production of and trade in wax. 

Foul "brood (i) is unknown in Portorico, and in order to prevent its 
introdtiction it is forbidden by the law of September 3, 1913, to import into 
the Island hives or parts of hives, eggs, lanme, etc. Only queens may be 
imported, each with not more than 30 w'orkers and enclosed in boxes. 
These are examined at the port of entry by the Board of Commissioners of 
Agriculture. But as foul brood is more likely to be imported with infected 
honey than with bees, a Bill has been presented with the object of forbid- 
ding the importation of honey which cannot be proved to come from healthy 
hives. 

The exportation of honey from Portorico has risen during the last 
five years (1909-14) from practically nothing to about $100 000. The diffi- 
ctilty and the cost of transport, still constitute the most serious obstacles 
to the development and spread of bee-keeping in the nioiintainoiis Island 
of Portorico. 

As for the plants supplying nectar for the bees, the trees used to shade 
cofiee plantations are excellent ; for this reason bee-keepimg is chiefly prac- 
tised where coffee is grovm. The principal plants for bees are : In^a lau- 
rim gmmd.''), In^a vera (“guava’'), very good shade plants for coffee, 
in bloom almost all the year round ; Boysionea horin^mna (’* palma lear^); 
Cocos nucijera, abundant throughout the Island ; Spondis lutea {“ jobo ; 
S. purpurea (“cimla”) ; Andira jamaicensis (“inoca” or “cabbage tree); 
Drypeies ghuca (“palo bianco” or “varital”); Coffea amUca, largely 
cultivated in the mountainous part of the interior of the Island, but as 
its flowers fall soon it has not the same value for bees as its shade plants ; 
OiPpamii Americana (“ guara”) ; Jamhosa jamhos (“pomarosa”, rose apple) ; 
Mangifera indica — the bees are also found of the over-ripe fruit of this 
tree w'hich fall to the ground, but they do not injure the sound fruit ; 
Persea gndissima (alligator pear) ; Lantana spp. ( “lantana ” or “ earia- 
quiilo ”) ; Borreria ocymoides (“ botoncilio ”) ; Musa spp. ; oranges, lemons 
and other citrus fruit, plentiful in the island, either wild or extensively 
grown; Ag'uiv spp.; Pitkccolobvmn spp. ; Hymenaea harii (“ algaroba”). 

The following plants, which in other countries have been observed as 
supplying food to bees, are frequent in Portorico : Avicemiia niiida ; Cassia 
spp. ; Gossypmm spp. ; Hippomane mamineila ; Meliktus spp. ; NicoHam 
tabacmn; Erytkrina spp.; ParitnmtAilimemnox Eihiscth^^ tiliacens, the fibre 
of which is used for making ropes ; Hacmotoxylon Ciwupeduamm : Saccho'- 
mm officimrmn ; Acacia spp. etc. 

1036 - leonomieal Metliois 0! Beamig SilkwonEs. -- PosNAa, c., in vmim Agn- 

cola^ Year 51, No. y, pp, 401-404. Piacenza, September 15, 1914. 

This nexv system of rearing silkworms aims at more hygienic condi- 
tions and a greater economic in leaves and labour. It enables the same 
number of worms to be reared as by the Bombard method, without requir- 
ing too great changes from the system in general use. It consists essential- 

(i) See No. 1202, B, August 1912. {Md), 
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ly m the use of shallow trays with permeable bottoms, which allow air to 
pass and the excreta to fall, while the largest possible quantity of the 
leaves can be fed attached to the tv/igs. 

]?roiii the time of hatching to the third moult, the wornis are reai"ed on 
trays made from reeds covered with paper and fed on loose leaves. The 
innovation is used after the third moult and consists of tiers of trays made 
from reeds bound together with spaces nearty half an inch between each 
reed. The alternate trays are covered with paper or cloth so as to catch the 
excreta from the one above. The bases of such trays can thus be replaced by 
movable frames of metal wirewoik, bare or covered with paper or cloth 
according to requirements. The tray's are placed in pairs 8 to 12 in. apart 
and 20 to 34 in. between the pairs. Two day-' s after the third moult mul- 
berry shoots 16 to 20 in. long are given plentifully' to the worms ; when 
they have been defoliated they^ are moved, with the worms on them, to the 
open trays. During the period between the third moult and pupation some 
of the accumulated branches should be removed and the worms thinned 
out ; at the time of pupating the space ahowed should be about 15 sq. feet 
per gram of eggs. % 

, A further saving of space may^ be obtained by placing a light cloth 
on sticks under each tray^ to catch the excreta ; this need be only 4 to 6 in. 
below the tray. 

The superiority^ of this system has been demonstrated in the experi- 
ments carried out by the travelling lecturer of Ga, liar ate in 191^. 

This year’s results show : 

1) a greater economy of space than with the Lombard system ; 

2) more hy^gieiiic conditions for the Vv oims and very' low mortality 
from flacherie ” and '' jaunisse ” ; 

3) a saving of 4 to 6 curt, of leaves per ounce of eggs ; 

4) a saving of % to % labour required byT* the old system ; 

5) a minimum of expense in effecting the improvements ; 

6) a better quality of silk and heavier cocoons, going 30 less to the 
kilo than with the old y^stem. 

1037 - Beport OB Serlcultiiral Experimeiits in France during 1913 . — uambebt^m., 

in Bulletin Mensuel de V Office de Renseignements Agncoles, Year 13, No. 5, pp. 593 " 395 * 

Paris, May 1914. 

On the 30th of July 1913, the French Parliament voted a stun of 
£2 000 for the encouragement of sericultuxal experiments. This was dis- 
tributed as follows : £160 was granted to the Department of Science and 
Repression of Frauds and £i'840 to the Department of Instruction and 
Agricultural Organization. 

The latter amount wras utilised as follows. 


1. Institution of local seiicnlteal competitions ........... ;£ 1440 

2. Creation of experiment fields and nurseries for mulberries at the Schools 

of Montpellier, Antibes, Ecully, Oraison and Valabre ....... n soo 

'3. Distribution of young mulberry trees and silkworm eggs 'in batches of 
5 gms. for each experiment, to private persons, schools of agricultute 
, and primary Schools 120 
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4, lastailatiori of material at th;.- Seticulttiral Station of tlie Sdiool at 
Montpeiliei: for comparative esperiment - on silkworm rearing by dif*- 
fermt methods, and expenses of the orgaalsatiou of competitioiis and 
experiments . » £ So 

The local competitioBS were held in 36 cantons belonging to iSdepatt- 
nients. Tlie amnbet of silkworm rearers, farmers or silkworm egg-breeders 
taking part was 743. The members of the visiting commission were 
chosen, as for previous competitions, as far as possible amongst persons 
living in the particular departments concerned. 

The earning out of these dispositions was entrusted to an Interdepart- 
mental Commissioii nominated by the luinister of Agriculture, which 
visited the 743 farms between October 1913 and January 1914. Of this 
number 5S5 were considered worthy of being recommended to the Minister 
for reward. 

Is the course of its visits the Commission made the foUowdng ob» 
servations : 

1) It is ea.sily possible to determine with sufficient accuracy the 
quality of the products of the competitors at other times than the rearing 
periods and to classify them according to their merits. 

2) The great majority of rearers hatch under defective conditions ; 
worms are often reared in small unhealthy rooms, and the cultivation of 
the mttiberries ieax^es much to be desired. 

3) The rearers accept the advice ofiered by the Commission and 
are disposed to profit thereby. 

With regard to the distribution of young mulberry trees, it has not 
been possible to give satisfaction to all requests. The number distributed 
has reached about 10 000. 

1038 - Fisli Breeding in Switzerland in 191 S. — SchmizdHsche Fischerd Zeiiun^$ 

Year 33, No. 5, pp. 122-136. Pfaffikon, May 1914. 

During the breeding season 1912-13, 191 fish-breeding establishments 
were in activity, as against '192 in the preceding year. The area occupied 
by the incubation nurseries was 6943 square feet and the number of brood 
glasses was 592. Out of 121 35^. ^50 eggs 97422 880 fishes were hatched. 
Of this number, iaduding 60 3ri2 summer fish and one-year-olds, 97 150 882 
(in 1911-12 81 050 630') were placed imder State control in public waters. 

The kinds of fish that Vvere incubated are as follou^s : 

aumbers 


Saimoa . i 292 400 

Salmoa hybrids 103 000 

Bake trotit 2 546 Soo 

River and brook trout 73730 30 

Char .... 4350050 

Grayling . , . . , , 2 227 500 

White Fish (cotegouus) 70S09100 

Fike S 370 500 

Perch . 90 000 

Eds ..... . 146 000 

Forelga s, pedes . 93 300 

Brook cte 21 000 


97422 880 
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la order to defray the expenses of incubating and setting out the fry, 
the Confederation granted the Cantons the sum of £ 1385 (against £ 1300 in 
the preceding year) wiiicli was distributed among the owners of the 
various CvSt abiishments . 

In the above figures the vrork done in the Canton Valais is not included, 
MS no data have been supplied. 

Th.e number of fishery inspectors in the service of the Cantons was, in 
the year reported upon, 17;' ■, trj which at times are added ii assistants; the 
salaries, daily and travelling expenses, aoiountedto £3981, against £ 3747 
in 1912 . The Confederation contributed one half of these sums. For the de- 
.striictioLi of animals injiuious to fish the Cantons spent £3^5 7s to \//hich 
the Coriederation contributed £16 iis. 

i[’a these figures on the inspection of fisheries, the Canton of Geneva 
is not included, as it did not ask for a grant or send in any report. 

The Swiss Fishery Association received, as usual, a grant from the Con- 
federation of £158. 

The International Fishery Association foi the halce of ' Constance was 
granted by the Confederation, as well as by the other vStates bordering on 
the lake, a sitm of £ 12 towards the expense stistained in 1913 for restocking 
the lake with fry. . ' 

On May 2, 1913, the Federal Council issued an Order concerning fishing 
in waters corniiioii to Italy and to Switzerland, as a supplement to the agree- 
ment of June 13, and which entered into force on June i, 1913. 


FARM ENGINEERING. 

i '059 ■ Seport oi the International Comptition of Motor Tillage laeMies 
at Chaoiatj TunlSj in 1914 . — Direction GeneraU de I'AgricidPure, du Commerce 
tii de la Colonisation, Bulletin, Year 18, No. 79, pp. 445-503. Tunis, July 1914. 

All ititeriiational competition of motor thlage machines was organized 
by the General Direction of Agriculture of Tunis and held at Chaouat from 
the 15th to the 23rd of April 1914. 

About 730 acres of stubble land were devoted to the trials of the va- 
rious machines, twenty-four of which were entered, but, owing to various 
circumstaiices, only nineteen took part in the trials. Of these, nine were trac- 
tors, two portable engines with windlasses, four motor ploughs and four 
rotary tillage machines, including one hoeing machine, 
ilie machines tried were the following : 

Tractors. — America ; Avery ; Caterpillar ; Case ; Emerson (Big Four) ; 
Mogul; Ransoiiies; Rumely; Titan. 

Portable engines with windlasses. —Two' Franco-Hungariaia portable 
gas engines. 

Motor ploughs. - Moto-aratrice (Favesi and Tolotti); D. R.; Stock ; Afcra. 
Rotary tillage machines. — Charmes; Coiipin; Motoculttire fran^aise, 
' Hoeing machim, — Baiiche. / ' 
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'The land was situated in the extensive plain of Chaouat. The soil 
was very homogeneous, compact and dry, so that the heaviest tnachiiies 
sank but little into it. 

Most of the trials as to consumption of fuel were carried out on strips 
3493 feet long by 98 wide. 

The accompanying table (opposite) sumniarizes the results of the 
trials. Only the cost of the fuel used is given, as the total cost of 
the work depends upon several variable factors, the chief of which 
is the amortizement, which in its turn varies considerably with the amount 
of work done in the course of the year, the quality of the materials used, etc. 

As already stated several dynamometer trials were also made, the re- 
sults of w^hicli are given in the Report. The depth of work was regulated 
so as to require a fairly constant traction together with a maxium effect 
of the tractor, without diminisliing too much the number of revolutions of 
the motor. 

The average effort ranged from 1015 to 1624 lbs. per square foot. 
In a soil requiring an effort of 1421 lbs., a furrow about 8 inches deep by 
12 wide demands a team of eight mules or 12 native oxen. 


1040 — The Reaper-Thresher* — Shaw, J. W., in The AgHcuUurid GazeUe of New South 
Vol. XXV, Part 5, p. 376. Sydney, May 2, 1914. 

The Reaper-Thresher, more commonly known as the ''header”, 
is a comparatively new machine and is becoming more popular from year 
to year. 

One great difference between these machines and a harvester is that 
the' heads instead of being stripped or combed off are cut off by a knife 
which is worked at the rear of the comb. The straw is drawn through 
the comb until the heads, assisted by the reel, come in contact with the knife. 
The fact of the heads being cut greatly lessens the draught. Should the 
ground be soft or the straws weak, the wheat is not pulled up by the roots 
and choked in the comb, nor is there any choking when the crop is dirty 
with thistles or other weeds. 

When the heads are cut they are earned by means of the reel on to 
the canvas conveyors at the rear of the comb, which then cany them to 
the feeder of the threshing drum ; this drum is very large and by 
means of pinions its speed may be varied to meet varying conditions. 
A second drum is placed at the rear of the machine to re-thresh any broken 
heads which may have escaped the first threshing. 

The straw is thrown out at the side at the rear of the wheels. The 
grain is fed evenly on to the riddles, where it is winnowed, and is then 
carried by elevators into the grain box, which has a capacity of five bags. 

The machine takes an eight-foot cut, and with two average teams of 
five horses each, in a fair crop, from 15 to 20 acres may be hax\’^ested in 
a day. There is very little waste of grain as compared with some other 
harvesters, and the lightness of draught and its power to deal with a weedy 
crop make the header a most valuable addition to the wrheat grower's 
plant. 
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S041 Straw fress BMier will Two Pliieey-llk© Groups of Aims worMagtogeltief* 

MmcHnen Zeitung^ Year 12 , No. S/pp. 92 - 93 . Berlia, April 15 , 1914 . 

A iievv straw press for tying straw into bundles as it issues from the 
tliresliing niachirie has been dernsed 'hy Messrs. Volkenborn of Aangen- 
berg, and patented in Germany under ISTo. 270 841. 

It consists of two pincer-like groups of arms, which ate moved towards 
each other by the action o£ one hand lever. 

Tlie press is shown open in fig. i, half closed in fig. 2, and closed in 
fig. 3- 

It consists of a frame ^2 and a cross piece b, on which the eiims c 
and d are fixed to the pivots / and g. The arm d is connected b>' the bar 
k, hinged in i to the handdever m, the fulciTim of which is in k on the 
cross-piece b. 

The other press arm r is worked by the bar 0, which rests on the bolt 
■p and is Joined to the hand-lever m in n. This bar carries a roller q which, 
runs along the bottom of the lowrer branch r of the arm c. 

The lever is .so arranged that the pressure increases to tv ar els the end 
of the operation and that when the press is in its closed position (fi.g. 3) the 
lever is pressed against the bolt 5 and kept there. 

Thus, by a simple movement of the lever m, not requiring any great 
exertion, the stravr is pressed and kept so until tied. 

Ill order to prevent fresh straw from the threshing machine sHdiiig 
down, the inclined plane y onto the binder, the arm c carries a kneed piece 
t which raises the straw fender x and keeps it there till the press is again 
opened. 

1042 - Swiffs Sew Hay Elevator Fork. — The implement and Machinery Revieit)., Vol. 40, 

No. 473 , p. 682 . London, September 1 , 1914 . 

The accompanying illustration shows the new hay fork elevator for' 
the building of haystacks, demsecl by Mr. A. J. vSwift of Eccleston, Lanca- 
shire. The spiral stem and the two side spikes are, by four or five turns 
of the crank in the upper part of the fork, pressed down into the hay, and 
grip a load. When, the load is elevated to the desired height the operator 
simply pulls a rope gently, causing the spiral to miwfiiid,, when the hay 
falls off into several different: places on the stack instead of being dumped,, 
ill one heap. 

1043 — Maellill® for PisMIng Seed Wheat. — Arvay, Ernst, in Wimer LmidmHschaftUche 

Zeitmig, Year 64 t No, 15 - 491 O, p. 135 . Vienna, Mardi 14 , 1914 . 

It often happens in practice that smut appears on the crop not- 
withstanding the pickling given to the seed. Tills is due to the careless 
way in which the pickling is usually ccnducted, and which often consists 
in rapidly dipping baskets containing the seed into fungicide solutions. 
Besides being imreliable, this process is also costly as it requires much 
labour. 

lU' order to avoid these drawbacks the writer devised and coiistmcted 
a pickling machine which consists of a trough made of pure copper, to con- 
tain a solution of copper sulphate, in which a horizontal drum pierced 
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witli minute licles revolves. The seed is poured into a hopper, the outlet of 
which can be closed by a slide, whence it falls into a channel leading into 
the drum. In this an endless screw pushes the wheat along slowty so 
that it stays from three to five minutes in the soltition, every grain being 
wetted by it. At the other end of the drum another screw ejects the 
picMed grain. 

With this simple niachiae a saving of about three-quarters of the 
labour required by the primitive method is effected and the work is done 
thoroughly. 

1044 - ManielFs Dry Sprayer. •— Th& implement and Machinery Review, Vol. 40, No. 472, 

P* 559 * London, August i, 1914. 

Among the macliiiies exhibited at the Royal Agricultural Society* s 
Show at Shrewsbur}^^ in Jul3^ of this y^ear there were two entirely new ma- 
chines for dry spraying built by hlessrs. F. Randall and called the “ Simply 
Perfect One was fitted with five nozzles, as in the accompanying illus- 
trations, for spraying as many rows of potatoes, for large farms, the other 
with two nozzles for small holdings. The blast is not produced by a fan 
but by two cyiinders and pistons, which run at much less speed, giving 
a continuous Ifiast and requiring less power to drive, a small pony being 
sufficient. 

An agitator is provided and the feed is so arranged that any quantity 
of powder can be sprayed. Roller bearings are used' throughout. The 
price of the larger machine is £30 and of the smaller one £15. 

1045 - Wallace's Portable Milking MacMne. — The implement and Machinery Review, 

Vol. 40, No. 473, p. 672, I/>ndoii, September 1914. 

Now that the importance of the purity of milk is universally recog- 
nized, out of door milking is advocated as a means of ensuring greater 
cleanliness than indoor work. In order to facilitate milking in the open, 
Messrs J. and R. Wallace of Castle Douglas, Scotland, have devised a 
portable milkiiig machine. This plant consists of a portable house and a 
portable wooden framework to which the cows can be tied. The house 
contains a 3 % HP. Capelpetrol-paraffin engine connected to a vacuum 
pump and a vacuum storage tank. An iron pipe is fixed along the port- 
able frame just above the cows' heads and this is connected to the vacuum 
tank and pump by a flexible steel tube. The framework provides accom- 
modation to twelve cows, the animals being held during milking by a slid- 
ing bar which grips them behind the head. Six cows are milked at once 
and directly one is finished another takes its place. Each day the plant 
is moved to a different part of the field so that the cows always stand 
on clean grass. 

1046 - Eefiew of Pateits. 

Tillage machines and implements. 

Aostria 66 70B. Skid for wheels to facilitate the tiirtiing of tillage niachmes. 

'Canada 134 074. Rotary plough. 

2:54 093. Stone-picking machine. 

154270. Plough. 



Canada 


Deaiaark 


France 

Germany 

Italy 

U-nited Kingdom 

United States 


United Kingdom 
United States 


Germany 
United Kingdom 
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154 304. Plough fender. 

154 308. Weeder. 

X54 334 and 154 352. Ploughs. 

3^54 374- Harrow. 

154 476. Plough mechanism. 

154 552- Plough. 

154 781. Machine for hoeing potatoes. 

19 032. Motor plough. 

19 1 18. Shares for rotary plough. 
ig 124. Motor plough. 

469 985. Hoeing machine with balanced rotating axles, 

274 831. Cleated t3?Tes for the driving wheels of agTicuitural machines^ 
especially motor ploughs. 

274 936. Mould board built in two parts, especially for reversible ploughs 
with two shares situated back to back. 

274 958. Tillage machine with revolving drums bearing hoes. 

137 728. ** Campione motor plough. 

14; 652. “ Ronco ” plough. 

7 1 18. Cultivators. 

8 595. Trench excavator. 

9 880. Steering gear for motor ploughs. 

9 992. Side share for ploughs. 

10 276. Digging machine. 

I 103 450. Combined clod cutter and cmshet. 

I 103 2S4. Harrow. 

I 103 293, Subsoiier plough attachment. 

I 103 543. Plough adjusting mechanism. 

I 103 595. Cultivator blade. 

I 103 929. Eand roller. 

1 104 027 ; I 104 293 ; I 104 329. I 104 636. Cultivators. 

I 104 187. Plough lift for gang ploughs, 

I 104 569. Plough. 

I J04 748. Disk harrow. 

I 105 032. Reversible plough. 

I 105 198. Cultivator. 

I 105 450. Three-row wheel com cultivator. 

I X06 119. Gang plough. 

I 106 213. Orchard plough. 

I 106 312. Subsoil attachment. 

I 106 190. Machine for gathering stones. 

Manure distributors. 

7 121 and 7 663. Manure distributors. 

I X04 247. Agitator and feeder for fertilizer distributor. 

Drills and sowing machines. 

154 156, Com planter. 

274 832. Combined potato laying machine and manure distributor. 

7 345. Drills. 

7 912. Machine for making holes for planting potatoes. 

9 931. Potato planters. 
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United States i 103 299 ; i 104 214. Corn planters. 

I 103 593. Marker for com planter. 

I 103 S3 1. Seed planter. 

I 104 602. Attachment for grain drills. 

I 104 725. Potato planter. 

1 105 075. Seeder. 

I X05 665. Com planter. 

Reapers^ mowers, etc. 

Austria 66 663. Fastening for the tines of tedders, rakes and the like. 

Canada 154 078, Shea! loader. 

154 132- Harvester. 

154 160. Grain rake. 

154 166. Hay gatherer and loader. 

154 339. Sharpener for lawn mowers. 

154 35h. Hay press. 

154 361. Harvester mechanism. 

154464; 134472. Railway mowers. 

Denmark 19 113. Device for binders. 

Germany 274699, Apparatus for conveying the reaped cereals to the binding me- 

chanism in binders. 

2/4 748. Process and apparatus for drying clover. 

United Kingdom 6 578. Track clearer for mowing machines. 

7215. La'wn mowers. 

9 443. Reaping and mowing machines. 

United States i 103 766. Com harvesting machine. 

1 104 020. Tooth for ha3^ rakes, 

I 104 213. Header device. 

I 104 240. Binder sickle guard or tooth. 

I 105 335. Han'ester. 

I 105 445. Pea harvester. 

1 105 751. Mowing machine. 

I 106 018. Har%''e3tmg machine. 

Machines for lifting root crops. 

Austria 67 010. Beet topping machine. 

Canada 154 09S. Potato separator. 

154 180. Potato digger. 

Denmark 19 082. Potato lifter. 

19 094. Beet topping apparatus. 

Germany 274 623. Machine for collecting and sorting potatoes. 

United Kingdom 7 084. Potato harvester. 

United States i 103 321. Potato digger. 

I 105 327. Potato sorting apparatus. 

I 105 427. Potato sorter. 

1 105 728, Beet harvester. 

Threshing ami winnowing machines. 

66 664. Automatic feeder for threshing machines with apparatus for 
cutting the sheaf tie. 

274 667. Automatic feeder for threshing machiiies. 

274 937* Grading apparatus with fan and several screens with return 
planes between them. 


Austria 

Germany 



AGRICUI,TURAL MACHIN’':eRY AND mPT.EMENXS 


Italy 

United Ivifigdom 
United States 


Austria 


Canada 


Denmark 


Germany 


Italy 


142 523. Improvements in straw elevators. 

7 971. Improvements in threshing machines. 

1 103 324. Threshing machines for standing grain. 

I 104 033. Attachment for threshing machine feeders. 

I 104 677. Com sheller. 

Other agyicultuml machines . 

66 347. Apparatus for tying up live stock in stables. 

66 352. aiiiking macliine. 

66 357. Centrifugator for frothy liquids. 

66 450. Milking machine. 

66 655. Drinking trough, 

66 666. Portable chcular saw for cutting sugar cane. 

66 674. Device for untying live stock. 

15.:^ 102. Wheel jack and belt-tightener. 

154 1 16. Rossing machine. 

154 139* Milking machine. 

154 198. Cherry stemming machine. 

154 204. Bean sorting belt. 

1 5 4 2 2 1 . Fruit picker. 

154 315* Grain tester and seed separator. 

154 434. Yeast tester. 

154 499. Tree scraper. 

154 632. Milking machine. 

154 673, Fruit grading machine. 

154 7S6, Grain cleaning mill. 

154 797. Incubator. 

154 838. Chum. 

154 843. Tree sprayer. 

19 033. Device for forks and similar implements. 

19 035 - Milking machine. 

19 178. Straw baler. 

274 498. Steering swivel for agricultural machines. 

274499. Cleaning apparatus especially for cereals. 

274501. Hand stump-pulling niachmc. 

274 557. Portable sprinkling apparatus. 

274 624. Device in balers for passing the ware led on both sides of the bides. 
274 666. Apparatus for working agricultural motors by electric power. 
274 700. Straw press. 

274 702. Milk strainer with several filters situated over each other and kept 
in position by tension rings, 

274 889. Machine for raising clay from moor soils. 

274 938. Machine for slicing beets, potatoes and the like. 

140 473. Hay baler. 

142 047. Automatic watering mechanism. 

142 145. Semi-automatic system of threading the needle for binding the 
bales in fodder balers. 

142 162. Apparatus for untying animals in stables. 

142 282. Spraying pump with automatic agitator. 

142 289- Apparatus for killing moles. 

142 381. Continuous action machine for crushing and pressing grapes and 
resnoving the stalks. 
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Uni led Kingdom 6 458. Brooder. 

6 5 S3. Machine for husking and cracking coimiie nuts. 

6 729- Germinating boxes. 

7 56S. Hedge trimmer. 

7 612. Apparattis for extracting fruit Juices by steam. 

7 666. Weed puller. 

7 671. Retting apparatus. 

S 44S. Spraying machine. 

8 473. Baling press. 

8 544. Apparatus for reducing wheat by successive grinding by rollers. 

9 352. Apparatus for preparing food for animals from peat, 
o 4S9. Apparatus for drying grain. 

9 55.p Baling press. 

9 776. Hajr loader and collector, 

9 96S. Rubber extractor. 

JO 012. Portable root cutter. 

10 037. Traction engine. 

United States i 103 2S7. Ha}; fork. 

I 103 326. Fodder loading apparatus. 

I 103 492. Hay .stacker. 

I 103 678 ; I 104 277 ; I 105 551 and i 105 562. Tractors. 

I 103 733. Sta.cker. 

I 104 312. Hauling device for agricultural machines. 

I 104 431. Fruit gatherer. 

I 104 537 and I 106 046. Traction engines. 

I 104 847 ; I 104 934. Traction wheels. 

I 104 883. Stacker. 

I 104 962. Pump. 

1 105 007. Hay press. 

I 103 0S6. Steering gear for traction engine. 

I 105 686 ; I 105 862. Tractors. 

1105916. Hay and grain loader. 

I 106 202, Milking machine. 

I 106251. Baling press. 
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1047 - Tlie laiuesee of Maeliiiies aad Implements upon tie Proitaoleness of 
Fanns of Different Sizes. — Deutsche Lmdwirtsckapliche Presse, Year XXXXI, 
No. 10, pp. 740-742 ; and No. 61, pp, 749-750- Berlin, July 29 and August i, X914. 
Tie present paper is a resume of the discussions and considerations 
contained in the recent work of Dr. Lichtenberger on the influence of 
agricuitural machinery on the organization and profitableness of farms of 
different sizes, and which may be summarized as follows ; 

I. In farms grouped according to size, the relative profitableness 
of one class as compared with that of other classes is the result of a number 
of factors among which are included the use of machines and implements 
together with other economic and natural conditions. 
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2. Agricultural macMnery has proved useful in increasing the pro- 
fits of farms of all classes of sizes provided natural and economic conditions 
allowed machines to be used. 

3. When farms of different classes of sizes compete with each other 
under equal conditions, the farm in w^hich natural and economic conditions 
allow the greatest intensity of farming, will draw the greatest profit from 
the use of macMnery. 

4. As a rule, large farms are in the most favourable condition to 
make profitable use of machines and implements. The relative profitable- 
ness of such farms is influenced in the highest degree by the use of 
machinery. 

Medium-sized farms occupy in all respects the most difficult position : 
they require machines just as much as the others but must pay a higher 
price for their work. Nevertheless these farms also, especially of late, find 
their profitableness increased by the use of machinery. 

In small farms the number of implements and machines that can be 
profitably emplo3'ed is limited. This fact, however, does not place small 
farms .in a condition of inferiority to medium and large farms, as the former 
have no absolute need of machines and implements. On the other hand 
implements and machines, in so far as they are ~ applicable in the small 
farm, are of decided assistance in increasing its capacitr^ of competition 
and its relative profitableness. For this class of farms cooperation in 
the use of macMnes is most beneficial. 

5 . Without entering into the question of comparing absolute condi- 
tions, but onl3" exaraining how far the recent development of machines 
and implements has altered the relative profitableness of the different 
classes of farms, it will be found that the use of machinery at first gave 
large farms a great advantage over the smaller ones ; this advantage in 
respect of mediuni-sized farms has gradual^ diminished in consequence 
of the recent development of machinery and of the steadily increasing 
intensity of farming. This process has especially been accelerated by the 
|)rogress of electrical appliances. It is electricity that provides medium 
and especialty small farms with the most suitable motive power. To a 
great extent also the so-called universal machines (namely those that by 
means of various attachments can be altered so as to perform different 
kinds of work) assist in spreading the use ofmachinesto the smallest farms. 

6. For the calculation of the cost of the work of macMnes Dr. Tichten- 
berger considers the figures proposed by Fischer and Fang for amorti- 
zation and repairs as the most suitable and those which best meet the 
conditions of small farms. According to them the rate consists of a fixed 
portion of 8 per cent. ,per annum of the purchase price and a variable one 
per day. The former represents interest at 4 per cent, and 4 pet cent, 
for amortization. The variable portion is determined in each case by 
the kind of machine and the number of days in the course of the year in 
which the machine is used, and varies, according to Fischer, between 0.09 
and 0.5 per cent, per day's work. Through the lesser use of macMnes 
in small farms a compensation within certain limits is obtained between 
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large and siiiali farms ; otherwise on account of the greater purchase cost 
per unit of performance the amortization and rex 3 airs would be absolutely 
a larger item in small farms than in larger ones. The cost of teamwork 
should also be reckoned at lower rates in small and medium farms. If, 
further, the cooiperatlve use of machines and the use of universal machines 
he considered, the conclusion can be drawn that the cost of machine work 
limits only to a very moderate degree the relative j)rofitableness of small 
and medium farms. 

104 S - The Agrleultura! LalsoiireK Sequired on Farms tinder 100 Heetares (247 Acres) 
in Extent* — Gerlach, Otto, in AtcMv fiir exaktc VVirtschaftsforschung, istli Comple- 
mentary Part, pp. I- 13. Jena, 1914. 

The Chamber of Agriculture for the Province of East Prussia organized 
an enquiry in 1901 and 1902 on the conditions of agricultural labour; this 
was extended also to peasant farms. The writer discusses the results of 
this enquiry on the amount of labour required, and on the way in which 
this want was met, in 4600 farms occujDying a total area of 197 600 acres. 
These results are collected in the following table : 
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The' usual limit of the size of farms worked by the owner and Ms 
wife alone is' from 12 to 15 acres. In the above table the data refer to the 
amount of labour required beyond that of the owner and his wife. 

The influence of the distance from the village to the market or to the 
nearest railway station on the want of labour, could not be determined. 
A greater influence seems to be exerted the state of the field roads and 
the extent of pastures. 

On the supply of labour in 1288 farms of all classes of sizes between 
10 and 250 acres covering an area of 108 700 acres the following figures 
afford information ; 
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i 

On ibe 128B farms ‘ 

1 were 

I were | 

were 

1 required 

j available i 

wanting 

Membefs of tlie family | i 464 

1 I 464 

0 

Pennanently occupied labourers’ families ! 870 

668 1 

202 

Farm servants i 3 17S 

i 2 193 

9S5 
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Th-e lumber of permanent adult labourers required was 5512 ; of 
tins number ; 

26.6 per cent, was supplied by members of tbe owner's family. 

36.4 per cent, by farm servants. 

16.2 per cent, by married helps. 

20.8 per cent, was wanting. 

The lack of permanen'*, labour is greatest on farms between 50 and 
70 acres in extent, being 29 per cent. ; it is 28 per cent, on farms between 
35 and 50 acres ; it ranges from 18 to 22 per cent, on large peasant 
farms, while on smaller ones it is much less (16 and 12.5 per cent.) and it 
disappears altogether in the smallest farms. The unfavourable position in 
this respect of farms between 35 and 70 acres is explained b^^ the fact that 
the collaboration of the members of the owners' families diminishes con- 
siderably, while they are unprovided with housing for labourers' famihes 
and consequently have to put up with unmarried farm hands, who are 
the most difficult to get. 

S049 - lEfiuence of Economic Conditions on the Methods of Farming. — aerbboe, 

Frtoderich. Special reprint from Jahrbuch der Deutschen Landwirtschafts-Gesdlschaft. 

Berlin, 1914. 

The total process of develop^ment of public economy reacts upon agri- 
culture chiefly by the difference between the prices of production on one 
hand, and the prices of the means of production on the other, and then 
also by the reciprocal relations of the prices of the individual agricul- 
tural products and of the several agricultural means of production. In 
a low stage of development of agriculture the prices of agricultural pro- 
duce are low considered absolutely, and especially so in comparison with 
wages and -with the prices of the purchasable means of production. Conse- 
quently the aim of the farmer must consist in cultivating large areas of soil 
with the employment of small quantities of labour and capital so as to en- 
sure for these two factors a large harvest to compensate for its low price. 
At a higher stage of development, with higher prices for agricultural pro- 
duce and comparatively low prices for the means of production, it becomes 
advantageous to increase the employment of labour and of live and dead 
stock per unit of area, so long as a surplus of production can be obtained. 

Between these two extremes there are, however, innumerable stages 
which are characterized in the whole public economy by a progressive saving 
of the soil following upon its heightened utilization. In agriculture this sav- 
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lEg of the soil and increased utilization is attained the successive prefe- 
rence given to siicb forms of utilization of the soil as require, it is true, a 
greater outlay on labour and live and dead stock, but wbicb yield a iiiucii 
larger quantity of produce per unit of area, and also by concentrating the 
crops on the old cultivated areas and extending the utilization of the soil 
to always poorer areas or such as are always more difficult to improve. 

This evolution is naturlly accompanied by the creation of always new 
systems of farming which differ from each other especially in the following 
characters : 

1. In the ratio between the different types of cultivation, especially 
in the ratio between woods and pastures on the one hand, and arable land 
on the other. 

2. In the proportion of fallow to arable land. 

3- In the proportions of the various crops, es|)ecially of hoed crops. 

4- In the kind and extent of the crop grown for green manuring and 
especially in the proportion of catch crops. 

The evolution of the s^^-stems of farming and the degree of its intensity 
thus depend chiefly upon the variations of the above conditions. With the 
general organization of the farm the importance and extent of the indivi- 
dual crops and cultural methods vary also and with them the tillage of the 
soil, the manures applied, the kind and quantity of seed, the harvesting, etc. 

The writer considers the different degrees of development of a number 
of cultural methods in general and of their application to several plants. 
He distinguishes also as regards manuring the following regions of intensit}^ 
or degrees of intensity in the use of farmyard manure, artificials and green 
manures, starting from the lowest or most unfavourable economic con- 
dition : 

A. Regions where farmyard manure and artificials are used: 

I. Regions in w^hich the plant food diminishes. 

2 Regions in which it is replaced. 

3. Regions in which it is increased, 
or 

1. Regions that are not manured. 

2. Regions in which only farmyard manure is used. 

/ a) artificials chiefly containing 

1 nitrogen ; 

3. Regions in which farm- ] h) artificials chiefly containing 

yard manure and artificials are used j phosphates ; 

s c) artificials chiefly containing 

\ potash. 

Regions in which green manuring is practised: 

1. Regions without green manures. 

2. Regions in which green manitres are the chief crop. 

3. Regions in which plants for green manures are sown among ce- 
reals. 

4* Regions with plants for green manures: sown among cereals or 
after harvest. 
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With the increasing prosperity of economic conditions the intensity of 
mantiiing increases also, with regard to outlay of both labour and capital. 
The same holds good, especiaEy in the amount of labour, in the regions 
where weeds are controlled, of ’which the writer distinguishes ten : 

1. Destruction of weeds only by changing arable land into pasture. 

2. Do. by fallowing and ploughing between the principal crops. 

3. Do. by surface ploughing, cultivating, harrowing, etc., but always 
by means of team work between the harvest and the preparation of the 
soil for the chief crops. 

4. Do. by horse hoeing during the growth of the crops. Hand hoeing 
only in gardens. 

5. Hand hoeing in held hoed crops. 

6. Hand hoeing of wheat ; possible through extension of hc-'id crops. 

7. Hand hoeing of oats also, thanks to the still greater extension 
of hoed crops. 

8. Hand hoeing of barley also. 

9. Cultivation of rye in spring with Zehetmayr's roller harrow. 

10. Destruction of w^'ceds and plant diseases by means of diherent 
sprays. 

From the above it ’?\dll be clearly seen that all means of controlling 
W’-eeds which entail labour are avoided in the lower stages of development, 
while in the higher ones those which demand extent of soil are abandoned. 

The ’5^rhole change in the development of the measures for the destruc- 
tion of weeds consists in expending labour in order to save soil, ’v^^hich is 
also effected by concentrating the crops. 

In the c.ilture of rye three di:Serent regions are distinguished accord- 
ing to the density of sowing, as the quantity of seed diminishes inversely 
w-ith the intensity of farming. 

In the division of the regions of beet growing, the writer considers 
most of all their position in the rotation while with mangolds he gives greater 
importance to the methods of culture. 

A. Regions in which beets are grown, 

1. Beets only in small inner rotation, which through the frequent 
cultivation of hoed crops are kept fairly free from weeds. 

2 . Beets in the main rotation and for several successive years, in 
order to facilitate the destruction of weeds at least in the second and 
third years. 

3. Beets in the main rotation in regular alternation wuth cereals. 

B. Regions in which mangolds are grown: 

1. Only seedlings planted out immediately after ploughing. 

2. Only seedlings planted in levelled and half loosened soil, 

3. Partly seedlings and partly sown mangolds. 

4. Only sowm mangolds. 

This table also show^s that the object of the farmer must be to get most 
returns from the outlay on labour in the lower stages, and in the 'higher 
ones greater returns from the soil area. The same conclusion may be drawn 
also from the succession of the potato regions : 
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1. Plaiiting the potatoes after ploughing, earthing them tip after 
repeated harrowing. Deep sowing is indispensable. 

2. Pianting potatoes in well loosened soil, alternately earthing up 
and carefully harrowing; so%dng not so deep. 

3. Alternate earthing tip and hoeing with a horse-hoe lengthwise 
between the rows. 

4. As hTo. 3, but hoeing crosswdse. 

5. K'o harrowing. The destruction of weeds effected only by hoes and 
chain harrow; in some cases a second hoeing by hand. Superficial sowing. 

In this way areas of cultivation for all the other cultivated plants 
according to the methods of more extensive or more intensive cultivation 
and corresponding to the more or less advanced stage of economic condi- 
tions might be outlined. It is eas^- to understand that in different stages 
of development dilierent demands are made upon cultivated plants and 
that consequently the aims of plant breeding must be different according 
as the plants are bred fox localities of extensive or intensive farming. In 
order to illustrate this the writer drav/s up a table in which he compares 
the two extremes of w'heat breeding, namely for extensively and for inten- 
sively farmed localities. 

A. In the lower stages of farming or in localities situated in unfavour- 
able economic situations, the returns per unit of area are secondary con- 
siderations, while the returns obtained by labour and capital are the prin- 
cipal ones ; consequently the aims of breeding are : 

I . Slight demands as to labour. 

3 . Slight need of manures. 

3. High power of competing with w^eeds and the like. 

4. Eas}^ harvesting by machinery even should the quality of the pro- 
duct sitfier. 

5. Quantity and quality of straw secondary considerations. 

B, In a higher stage of farming or foi localities in ecoiiomicall3?' favour- 
able situation, the yields per unit of area are the chief considerations, wMle 
the yield per da^^'s labour and per unit of capital are secondary matters ; 
consequent^ the aims of breeding are : 

1. High capacity of utilizing the labour spent upon it b^r high yields 
per unit area. 

2. High capacity for absorbing fertilizers, even if accompanied by 
loss of thriftiness. 

3. The increased care of the plants allows of their possessing a lower 
degree of resistance to w^eeds and the like. 

4. High quality of the harvested grain, even if it should entail a 
greater consumption of labour. 

5. High selling value of the straw and large quantities of it, increas- 
ing considerably the money value of the harvest . 

According as these objects are more or less completely attained by 
breeding, the importance and the position of the individual cultivated 
plants change in the course of development. Those plants which by a 
great increase of harvest best repay the intense care and manuring bestowed 
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Upon theHi will acquire most importance. In this connection the writer 
compares rye and oats. With oats the work of improvement was begun 
in Germany earlier than with rye and has obtained superior results. Con- 
sequently for many years oats have been given an alwa^^s better posi- 
tion ill rotations. From the lowest position it occupied in rotation, it has 
risen now to the second place, and where hoed crops cannot follow a green 
manure crop, oats occupy the first place. Only the later brilliant succes- 
ses of rye breeding have retarded this development, but recentl3r it has 
received a new impulse from the selection of Lochov/^s Yellov; oats, which 
possesses all the desired qualities in a measure wdiich had never been at- 
tained before. 

1050 - The Iniaence of the Prices of Agricultural Produce upon the Farming 
Conditions in Switzerland. — Eaitk, E. nepriBt from Schweizerischen landwirtsdiaft- 
lichen Zeitschrift, Year 1914, Nos. 26, 27, 28. 

Swiss agriculture realized in the period from 1906 to 1913 about 22 per 
cent, more than in the period betw^een 1901 and 1905 for the same amount 
of yearly production. In the same time the prices of farms, and especialty 
of separate pieces of land, have increased considerably. That this rise in 
the prices of land does not alw^ays signify an increase of the value of the bare 
soil is proved the following figures which show^ the changes in the va- 
lues of farms and of the bare soil per acre of cultivable land betw^een the 
period 1901-05, and that from 1906 to 1912, according to the book- 
keeping results obt uned by the Swiss Peasants Secretariat. 
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If in the corresponding 3^ears only the farms that in those years be- 
gan to have their accounts audited are considered, the results are as fol- 
lows : 
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Exoin the above figures it appears that on average of all the farms 
examined the capital in soil per acre has remained very iiearty the S 9 me, 
and that the increased price of farms is mostly due to the greater value 
of buildings, improvements and plantations. 

The greater receipts from farming are used in the first place to cover 
the growing cost of production. According to the observations of the vSwiss 
Peasants’ Secretariat, the cost of production of crops, not including the 
interest on capital amounted: 

in the period 1901-05 to £7 4s 5c? per acre 
» » 1906-12 » £8 8s 6d » 

thus increasing by £i 4s or 17 per cent. 

In the year 1912 the cost of production reached £9 4s 2^^, or a third more 
than in the period 1901-05. 

The share in the cost of production due to the interest on> the capital 
in soil is mostty much overvalued. Thus, for instance, the average cost' of 
production of milk in Switzerland during recent years wras about 7.98^ 
per gallon; of this less than o is due to the interest on the land, and from 
1.29 to 1.73d to the interest of' the other capital invested in farming. An 
increase in the cost of production caused by the interest on the soil can- 
not be recognized from the results of the examination of the accounts kept. 

On the other hand the outlay on interest, amortization and repairs 
of buildings has increased, and amounts now to 10 .8d. The greater demands 
of labour have much increased the cost of production, habour alone claims 
3.24^ per gallon of milk. Wages have increased by 22 per cent., while, thanks 
to the use of labour-sardng appliances, the average amount of labour per 
acre is only 13 per cent, more than formerty. Further, the higher prices of 
concentrated foods and artificial manures, the greater consumption of 
which have favomed the greater intensity of farming, have contributed 
to raise the cost of production. Only through higher prices is it possible for 
farming to stand this increase in the cost of production. 

Under the influence of better prices for his produce, the farmer has been 
able to attain better living. In farms which did not employ outside labour, 
the cost of living per man-day in 1901-05 was and in 1906-12, 

12. 5i, or an increase of l.38c^ or 12 per cent. 

In the year 1912 it amounted to 13.25^. 

In' farms employing outside labour the cost of living has increased to 
a greater extent, being I4.2$d, But as in this period the cost of articles 
of food has also risen, the nourishment has problably not changed much. 
On the other hand the other items of personal expenses have considerably 
improved per man unit and year. They amounted to £6 14.9 10 d in the 
period 1901-05, to £8 12s id betvfeen 1906 and 1912, increasing by £i 175 ^d 
or 27.7 per cent. In 1912 they reached £9 i8s 3^. 

Uastl37, the higher incomes have allowed farmers to save more. On an 
average the samngs per farm were £44 3s between 1901 and 1905 ; 
£64 los ud betW'Cen 1906 and 1911, an increase of £20 7s jd ox 46.1 per 
cent, and in 1913 they reached £80 is gd. 
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Only a very small part of tliese savings was invested in new. capital pro- 
per, a certain amount was used for the paying ofi of debts, but more espe- 
cially they were devoted to new installations in the farms, to the build- 
ing of new outhouses, to the purchase of nevr machines and implements, 
to the increase of the live stock. 

From the above it will be seen that the increased incomes of farmers, 
due to the higher prices of produce, benefited to a great extent other tra- 
des also, and that on the other hand a fall in the prices of produce with 
the usual cost of production w^ould spell ruin to the farmers. If the w^^hole 
debt of the agricultuxe of Switzerland, which amounts to about £150 ooo 000 
were paid ofi, a fall in prices of one quarter w^ould be enough to balance this 
advantage. 

The gross produce of agriciilture in Switzerland amounts at present 
to £37070000; three quarters of this, or in round numbers £28000 000, 
are sold. The debt requires, at 4.5 per cent., about £6 700 000 for interest. 
The fail in prices would thus somewhat exceed the samng of interest. 

With prices of produce lowered below the cost of production, the posi- 
tion of the peasants who had debts w’-ould not be improved but \rould be 
rendered W'Orse, because the question of indebtednes is not so much a 
question of the price of land, w’hich it is hoped to reduce by the intro- 
duction of lower prices of produce, as chiefly a question of the ratio 
between income and the rate of interest. So long as the agricultural net 
returns yield a higher rate of interest on capital than the interest that the 
peasant has to pay on his debts to the baiiks, the peasant with scanty capi- 
tal can work in his farm with borrowed capital and still make a profit. 
On the other hand, wmen the low prices of produce cause the net returns 
from farmiiig to sink below' the rate of interest on loans, the peasant 
without sufficient capital or burthened with debts must end in ruin. 

The most efficient method of solving the problem of indebtedness con- 
sists, according to the writer, in adopting in all transactions with farms, 
especially in the division of inherited land, their revenue as the basis of 
all valuation. 


agricultural industries. 

105^ “ flEificatlon by meansof Ferments other than Wine Yeasts. ~-"Masxi]!^.uxi>,v., 
in Revue de VificuUme, Vol. Xmi No. 1073, pp. 29-34. Paris, July 9, 1914. 

From 1889 to 1901 the writer had stuffied the specific ferments of fine 
wines and of the grapes producing them, in collaboration with M. 
Rietsch ; he has now isolated all the cellular ferments present on the ripe 
grapes of a celebrated wine. Among them are several micro-organisms 
which are not yeasts and which yield very little alcohol, but which impart 
a very agreeable fruity flavour absent from wines fermented only by the 
elliptical ferments. ^ ■ 

To determine whether the Burgundy vineyards contain more of the 
elliptical ferments , than those of the South of France, the writer 'repeated 
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Pastetur's experiments in a vineyard near the Romanee-Conti property. Of 
60 grapes, only one was found to contain elliptical yeavSts ; four apicular 
yeasts, two tomlae, one fungal yeast (having the characters of both Myco- 
iemm vini and a yeast) and six ferments causing turbulence in must, but 
capable of liquefying gelatine, were also found; the remaining micro-org- 
anisms were moulds, Botrytis cinerea and Penicillium glaucnm being domi- 
nant; two tubes contained no micro-organisms capable of developing in 
must. The bacteria were not investigated in these experiments. 

The fact that the true elliptical wine yeasts occurred on only one grape 
is in conformity nrith their general rarit^?^ in the vintage. 

The organisms other than the elliptical yeasts produce little alcohol, 
but it does not follow that the^?^ are not able to utilise grape sugar. The 
evolution of carbon dioxide is not a sufficient index of the activit^^ of the 
ferments of the grapes. Further, these organisms possess in different de- 
grees the power of secreting diastases which dissociate albuminoid matter 
more actively than the yeasts. They are also able to free the must and wine 
more ox less xapidl^^ from free sulphurous acid which they contain. 

The following means of utilising these ferments in vinification is 
distinct from the use of selected \ easts and enables sulphurous compounds 
to be used when desired. Cultures of the selected ferments are made sepa- 
rately or mixed in must containing grape sugar, and the3' are supplied to 
vine-growers at the same time as the alcoholic yeasts. The}^ are used as 
follows : a starter is prepared b}^ cultivating the ferments in must and 20 
litres of the must are used for ever}^ 100 h.litres of the wine ; this must is 
allowed an incubation period of 24 hours. The starter is then added gra- 
dua,ll>^ as the must is put into the vat ; the culture of elliptical ferments is 
added at the same time, without pre\dons incubation. Twent\-'-four hours 
after the vat is full, a considerable qnantit3^ of must is drawni off* from below 
and added above. Fermentation proceeds ver^^ rapidly and it is advisable 
to cool the floating grape-skins by spra^dng each morning with must from 
the bottom of the vat. 

A culture of selected ferments other than those belonging to Saccha- 
fomyces ellipsoides has been emplo\^ed ; it does not produce more than 6 
per cent, of alcohol. Another culture of alcoholic yeasts has been applied 
either to the starter of pure yeasts or direct to the vintage. 

Sulpliiirous compounds, if used, should be apxAied only during the 
initial racking off and not on the grapes during fermentation. The atiioiint 
should be less than in ordinary’' vinification,' and it should only be used in 
the later racking if the temperature of fermentation rises too high, viz. 
above 350 C. (87® F.). 

The writer considers that the selected ferments are used in large quanti- 
ties in order to dominate the microflora, and the alcoholic yeasts added in 
less quantity are only able to complete the fermentation of the sugar to 
form alcohol. The micro-organisms of the selected cultures promote the 
activity of the alcoholic yeasts. The rapidity of fermentation prevents the 
growth of disease germs. Thus sulphurous compounds are unnecessary and 
are only added when the fermentation diminishes. , Sulphurous acid gives 



the wiae considerable quality and by means of numerous' comparative 
experiments it will be possible to limit or extend its use. 

The writer points out the advantages to be derived from the use of select- 
ed ferments in connection with pure yeasts. The fresh fruity wines of 
the Beaujolais, as well as the Aramon wines from the South of France, much 
liked for this reason, will improve considerably when prepared by this 
method. The yeasts possessing a characteristic bouquet, like those of 
champagne, retain their quality in the presence of these selected ferments. 
The danger from a later fermentation in the bottle as in the case of sulphited 
wines, does not exist with wines prepared by this method of fermentation. 

1052 - Physico-CIiemical Volumetric Estimation of Potash and Magnesia and its 
AppiicatlOB to Wines. — Dxtboux, M., in Comptes Rendus hebdoniadaircs des Seances 
de V Academic des Sciences^ Vol. 159, No. 4, pp. 320-323. Paris, Jnly 37, 1914. 

M. Duboux proposes to extend the application of the electrical conduct- 
ivity method (i) to the estimation of potash and magnesia, which had not 
yet been studied. 

The potash is estimated in neutral solution after the addition of 18 times 
its volume of 95 per cent, alcohol by determining the conductivities after 
successive additions of platinic chloride. Magnesium is determined by the 
changes of conductivity of the solution to which 0.02 per cent, of ammonia 
and 0.06 per cent, of ammonium chloride have been added, induced by suc- 
cessive additions of a semi-normal solution of phosphoric acid. In estimat- 
ing these substances in wines the organic matter must be previously 
removed. 

The volumetric method gives results sufficiently consistent with those 
obtained by the customary gravimetric method, but generally about o.oi 
gm. per litre below them. 

1053 - The Influence of Radioctive Emanations on Yeasts and Alcoholic Fermen- 
tation* — JACQUESUN, G., and Giurel, G., in La Vic Agricole et Rurale^ Year III, 
No. 35, p. 232. Paris, August i, 1914. 

Radioactive emanations have a marked action on alcoholic fermen- 
tation and yeasts, exerting a stimulating action from the moment of in- 
oculation of the medium and the growth of the elliptical yeasts until the 
final stages. The transformation of sugar is more complete and the yield 
of alcohol is greater by several tenths of a degree in most radioactive media. 
A radioactivity of ^ to i unit per litre exerts a beneficial action on yeasts 
and accelerates the breaking-down of saccharine organic compounds, just 
as in the case of the mineralization of nitrogen by nitrifying organisms. 

The increased activity and alcohol-yielding capacity of radioactivated 
yeasts is of great advantage in many fermentation industries and notably 
in vinification. 


(i) See article by P. Butoit and M. DuBOtJX : “ Analysis of Wines by a Pbysico-Clie- 
mical Volumetric M2tliod — B. Dec. 1912, pp. '2562-2569. Also, No. 947 ^ B. Oct. 1914* 

^ (Bd.l 
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1054 ~ S0III6 ProillCtS of til© BaSSaEa. — - Queensland Agnmltural Journal, Vol II, 
Part I, pp, 40-41; Part 2, pp. 150-152. Brisbane, July and August 1914. 

It has been calculated that in all exporting countries there are probably 
8 000 000 bunches of bananas that annually fail to come up to the standard 
required by shippers. These 8 000 000 bunches, at 6 i each, amount to 
£200 000 per annum. This shows the importance of the problem of 
their industrial utilization. 

The writer describes the methods of preparing dried bananas, or 
banana figs ’b banana meal, banana ^ville (obtained by the spontaneous 
fermentation of the fruit mixed with water, but which keeps only a short 
time), and banana alcohol or whisky. Bananas analysed by Coieii- 
winde showed that they contain as much as 22 per cent, of sugar, 16 per 
cent, of which is crystallizable ; hence the conclusion that they might 
produce an excellent alcohol. At the Central Taboxatory of Guatemala 
experiments were conducted which led to the production of a good spirit 
something^ like whisky. Samples of this ■ spirit that had been only six 
months in the barrel were sent to the St. Touis Exhibition where they 
were much appreciated. The cost of manufacture is said to be much 
less than that of ordinary whiskj^. The yield may be estimated at about 
I gallon per bunch of bananas. The cost of a plant capable of producing 
150 casks of whisky daily is estimated at about £34 500. This estimate 
includes buildings, machinery, apparatus, fuel, labour, administration, 
general expenses for two years, cases and bottles for one year and raw 
material for manufacture for two years, namely 270 000 bunches at 7 Y^d 
each. 

1055 - Studies OE the Extraction of Olive Oil. — ventre, Jules {Ecole Nationaie 
d* Agriculture de Montpellier) in Annales dc V Ecole Nationale d^AgficulUm de Mont- 
pelliey, New Series, Vol. XIII, Part IV, pp. 249-269. Montpellier, April 1914. 

I. — Formation of the oil in the olive and its ? elation to the time of 
harvest and storage. — Experiments were conducted to determine how- 
far it is true that the yield of oil is increased hy delaying the harvest of the 
fruits. The results are set forth in Table I and show that the increased 
yield of oil after maturity is only apparent, being due largely to loss of 
water by evaporation. 


TabuB I. — Composition of olives at various stages of maturity. 





Bate of 

gathering 




November 15 
unripe, skin of 
a yellow rose 
colour 

December 3rd 

skin reddish 

December 21 
ripe and black 
not wrinkled 

January to 
end of season 
fruit shrivelled 

WeigM of one olive . , 

. gms. 

1.6S5 

1.650 

1.615 

I.512 

No . of olives per litre . 

. . . 

350 1 

392 

420 

45 ^ 

Weight of I hi. . . . 

. .kg. 

58-975 

64.680 

67.830 

69.250 

Water in fresh oli\"es . . 

0 ’ 

. . /o j 

40.85 

3S.92 

3674 

30.93 

Oil in fresh olives . . 

0 / 1 

. . ,0 1 

17.2 

20.85 

24.16 ’ 

25 "% ' 
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In order to determine whether continued maturation on the tree 
infltieiices the formation of oil, batches of fruits were stored in a dry atmo- 
sphere from the I5tli of November to the loth of January. The percen- 
tage of oil was determined at three different periods during this time and 
the results compared with the analyses of similar fruits gathered fresh 
from the' trees at the same times as those taken from storage. The results 
are given in Table II. 

Taef-E II. — Cornfarison hctween the oil~co?itent 
of fresh olives and stored olives at differerd sta,^es of maturity. 


stored olives !! Fresh olives 


Date of gatheriBg 

or removal from storage 

Moisture 

% of oil in 

1 Moisture 

% of oil in 

% of fresli 
olives 

fresh olives 

dried at 
105® 

% of fresh 
olives 

fresh olives 

dried at 
105® 

November 15 .... 

1 

— n- 


40.85 

17.2 

29.1 

December 3 

33 -i 23 

22.64 

33-92 

38.90 

20.85 

35-^5 

December ci . . . , 

23.^ 

28,42 

37-20 

1 Sfi-Ss 

24.16 j 

37 T <3 

Janttaxy 10 i 

i 

20.62 

30.^8 

38.40 

j 30.92 ! 

! 25.63 ; 

' 37-125 


It is seen that the proportion of oil to dry matter is sensibly the same 
in stored and freshb’^ gathered fruits. On the 15th of November the olives 
contained 40.85 per cent, of water and on the loth of January only 20.62 
per cent. ; by calculation from the 17.2 .per cent, in the dry matter on 
Nov. 15, the stored fruits should contain 23.32 per cent, on Jan. 10, while 
the actual result obtained by“ anatysis was 30.48, thus showing an increase 
of 7.16 per cent. 

These results also shovv that harvesting the fruit too late diminishes 
the yield of oil, Olives may therefore be safely stored for a certain time 
provided they are x^laced in layers not exceeding 16 inches in thickness 
and the storeroom is kept ventilated. 

Heated olives give a higher yield of oil- The best temperature is 
betew'eeii 35 and 40^ C. (95 and I05<^ F.) and is obtained by natural fer- 
mentation at the end of 6 to 8 days after storing according to the above 
conditions. Should spontaneous fermentation proceed too far, or if mould- 
iness apxiear, the oil will be acid and very inferior. 

From these results the writer draws the following conclusions : 

1. The yield of oil from olives increases from the beginning to 
the end of maturity, chiefly owing to 'the loss of moisture by evaporation 
and the consequent' increase in the proportion ' of the other constituents. 

2. The olive contains ■ a sufficient quantity of reserve material 
to ' be transformed into oil during storage, and ripening may continue 
after harvesting The fruits as in the case, of other fruits. , 


9 
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3. The best time for harvest is during the second and third 
periods of maturity, when the skin is red or black and without wrinkles. 

4. Storage under rational conditions in no way endangers the 
quality and maturation of the frtdt for industrial purposes. 

Ij. — Comparisons of mechanical and hydraulic presses. 

The results of experiments with the hydraulic press are given in Table 
III. Treatment A consisted in subjecting the paste of olives ground for, 
half an hour on a small mill stone, to a maximum pressure of 260 000 lbs. 
maintadned for 80 minutes. The oil thus obtained was of superior quality. 

Treatment B consisted in subjecting the paste to a preliminary pressure 
of 150000 lbs. for 25 minutes, after wkich the baskets w^^ere emptied 
and the paste placed in the finishing press, taking care to add 2 litres 
of warm water at 80-85^ C. to each basket. The pressure was then rais- 
ed to 260 000 lbs. for 55 minutes. The liquid of the different pressures 
was collected separately ; the first w as of fine quality, the second had a 
less agreeable dry taste. 

Treatment C was exactly similar to the preceding, with the difference 
that the water used was at a temper atmre of 15® C. The separation of the 
watery layer was more rapid than in the preceding case and the second oil 
extraction was considerably improved; it was considered advisable to 
mix the two qualities of oil and obtain a unique product of superior quality. 
Treatment D differed from B and C in omitting the addition of any water 
to the pressed paste. The quality of the oil obtained at both pressures 
was superior to that obtained by treatment B. 

Treatment E w^as like treatment B, but the duration of the pressure 
was doubled, 40 minutes in the preliminary' press and 80 minutes in the 
final press. The product obtained in this case was inferior to all the 
preceding. 

Table III shows that the ydelds were almost equal by each method, 
excepting the slight increases when water was added. 

The use of cold water, which does not injure the product, should not 
be neglected in large factories. 

The experiments of which the ' results are summarised in Table IV . 
■were conducted in a mechanical lever press, with a pressure of about 
167 000 lbs. The proceedure was analogous to that of the preceding expe- 
riments ; -in A the pressure was maintained for 100 minutes, in E each 
pressure was applied for i hour. 

Comparing Tables III and IV it is seen that the yield of oil from the 
first , operation is greater, with mechanical presses than with hydraulic, 
but the total yield of oil is greater from the latter. 

The residues of the two .series of experiments were analysed. ' The 
.Table ■sho.ws that the residues of the first series (hydraulic, presses) contain 
in, the average of the treatments 10.16 per cent; of oil (in terms of dry' 
matter), whilst .the residues ■ of the second series (mechanical presses) 
contain ii.59'per cent. ,■ 

,■ It was observed during these, experiments that the degree' of. grinding , 
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Tabtt: III. — Experiment with hydraulic presses. 





Treatment 





A. 

B. 

c. 

1 

E. 

M rt / 

0 In / 

0 ^ \ 

ist pressure (preparatory) 

2nd Pressure (final): 


14.95 

15-1 

14.8 ■ 

13.05 


a) without water 

16.85 

— 


2.1 

— 


b] with warni water . 

— 

2.50 

— 

— 

2-35 


c) » cold water 

1 

— 

2.2 

— 

— . 


Total . . . 

16.85 

17.45 

17-3 

16.9 

17.40 

I’ercentage 

of total oil S Pressure 

— 

ti.'T j 

7 i .4 

! 

I'd.# 

fi.lS 

obtained, 

. ^ 2and Pressure ...... 


II.S 1 

1(1.4 : 

lO.i'j 

IS.I 

Residue, ^ 

^ of fresh olives .... 

42.1 

43-7 

40.4 i 

46.3 1 

43.8 


Tabie IV. — Experiment with mecha.iical presses. 




it. 

B. 

c. 

D. 

■ 

E. 

El ( 

ist Pressure 


15-75 

15-95 

15,80 

16.13 

=8* 

gufi Pressure : 






*3 0 J 

1 ^ S 1 

a) without water 

16.2 

— 

— , 

0-55 

— 

b) with warm water 



0.85 




0.72 

0 > f 




s? 1 

c) » cold » 

^ I 

— 

0.45 

— 

— - 


Total . . , 

16.2 

16.60 

16.40 

16.35 

16,85 

Percentage of total oil \ i®t pressure 

1 — , 

' 3 r 4 . 4 ' 3 ' ' 

•sfs.a© 


IC.Si 

obtained ( 2«d pressure ^ 

ir®.© 

4 .©© 

g.is 

s.i J 

S .46 

Residue, 

% of fresh olives 

59.9 ' 

54-4 j 

57-1 

54.3 

53-4 


has, no essential importance with respect to yield of oil, and that if it is too 
extreme the yield is actually diminished. 

The conclusions drawn from these experiments ate : 

i) Hydraulic ' presses are always capable of excellent ' rettims, 
with regard to both yield and economy of time. ' 
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2) Mechanical presses, when well made, can yield almost as good 
results as hydraulic presses under certain conditions. 

3) H^^dratilic presses should be employed in large installations 
where the increased yield will compensate for their heavy expenditure. 

4) Apart from the pressure, the addition of hot or cold vrater re- 
sults in an increased yield. 

5) As a general rule the yields obtained by the use of cold water 
are about equal to those obtained by hot water. 

1056 - Some Data on Peanut Butter (i). — utt, c. a. a. (Kansas state AgricuittiraL 
College, Manhattan) in The Journal of Industrial and Engineering Chemistry, Vol. 6, 
No. 9, pp. 746-747. Easton, Pa., September 1914. 

The writer analysed 23 samples of peanut butter bought on the Kansas 
market and found that the percentage of oil varied between 46.44 and 53.64. 
The refractive index at 2$^ C. ranged from 1.4680 to 1.4707 and the iodine 
value from 88.76 to 94.36. He further prepared three samples of roasted 
peanuts reduced to butter dike consistency and found their characters to 
be within the above limits. Another sample was prepared by roasting 
peanuts brown in olive oil and then grinding them as finely as possible. 
It was found to contain 55.48 per cent, of oil and its refractive index was 
1.4620. 

According to Beattie some fresh peanuts may contain as much as 
50 per cent, of oil ; after roasting the oil content would be higher owing 
to a corresponding loss of water. The writer concludes that finding more 
than 50 per cent, of oil in peanut butter does not warrant its being declared 
adulterated by the addition of other oil. That added oil can be detected 
is seen in the lowering of the refractive index by the use of olive oil. 

1057 - The Japanese Seaweed ^^Tosaka MorL” — cotton, a. b., in Royal Botanic 
Gardens, Kew, Bulletin of Miscellaneous Information, No. 6, pp. 219-222, London, 1914 

Professors Cotton and Yendo have identified and named Eucheuma 
fafiilosa the edible Japanese alga known in Japan as tosaka nori”, 
and which had been described under several other names. It is found in the 
Red Sea, and in the seas near Somaliland, Formosa, Japan, Guadeloupe and 
the Sandwich Islands. In Japan it is much esteemed. It is often collected 
by divers in a depth of 10-12 fathoms along open coasts in the middle 
and southern parts of the country. Barge quantities of the plant are, 
however, obtained by picking up the floating fronds with scoop nets 
after rough weather in early spring. The weed is dried in the sun and 
sold in the markets. It is prepared into isinglass and is used as food. 
A certain amount is also exported annual!}- to China, where it is known 
as *'hong-tsay (crimson weed). 


{Ed,), 


{x) See Nq. 65, B. Jan. 1913. 
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1058 - Bacteriological Eaquiry on Sterile Milk Sold in Brussels. — KWFER&TH, 
in Annales de Gembioux, Year 24, Bk.8, pp. 417 424. Brassels, August 1914. 

From the results of 17 samples the writer draws certain conclusions 
concermngmilk sold as aseptic ” in Brussels. Comparing the results obtain- 
ed by the use of aseptic milking with' those already published on the 
ordinary milk delivered in the city of Brussels, the progress made by dairy- 
men becomes apparent. The writer ;had found that the ordinary milk 
contained on an average i 388 430 germs per cc., whilst in the 17 samples 
above mentioned only 17 263 germs per cc. were found. These results 
show the importance of the establishment of official bacteriological control 
for milk supplies and the value of such a service to the public. 

Of the 17 samples examined, two were found to contain colt bacilli. 
Sterile milk should be such that it may be safely consumed without boiling. 
It is therefore evident that the greatest care should be taken to observe 
strictly all regulations. 

The Belgian Permanent Milk Commission asked the writer to determine 
a maximum limit for the number of germs allowable in sterile milk. This 
standard should be about 50000 germs per cc., estimated by counts on 
gelatine plates kept for 3 days at a temperature of 38^ C. At the same time 
no injurious bacilli such as coli and '^tuberculosis germs must be allowed. 


1059 - Payment for Milk and Cream Supplies. — ctJDDiE,mT^e 

Vol VIII, No. 3, pp. 295-299. Wellington, N. Z., March 1914. 

While the purity of milk (that is the lowest possible content of micro- 
organisms) is of the greatest importance for making cheese and butter 
of the very best quality, milk supplied to dairies continues to be paid 
for according to fat content alone. As all the lots of milk are mixed 
and worked up together the least pure lots reduce the best to a lower com- 
mon standard, and the injury caused only by the least careful dairy 
farmers is felt equally by all. 

The official inspection of milking sheds, yards, etc., has only a partial 
success in raising the standard of purity in factory supplies. The writer 
therefore proposes that a reduced price per pound of butter-fat be paid 
for those quantities of raw material which can yield produce of only indif- 
ferent quality, and a premium be given for those deliveries which possess 
a 'high degree of purity. 

In order to introduce such a scheme it would, of course, be necessary 
to have the milk and cream from each farm classified by a competent 
and independent officer, who would visit the factory for the purpose, 
^not less frequently than once a week. The date of Ms visit should not be 
known to the suppliers. 

A sample representative of the day's supply should be taken on the 
day of the officer's visit and submitted to the “ curd test 

This test has been tried over a long period of years and has been found 
to be thoroughly reliable as an indicator of the purity of the milk, although 
it does not appear to have ever been applied to the grading of milk for 
payment purposes. 
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■ , The samples submitted to the grading officer for examination need 
bear only a iiiimber and not the name of the owner. The grader would 
record his decision and hand a copy of his results to the secretary of the 
company concerned, who would credit each supplier with the grade re- 
corded for that paxticiilax period. The number of days covered by this test 
might be made coincident' with the period covered by the test for butter 
fat, which would simplify the work. 

The men selected to undertake the grading should be appointed by 
Government. If the work were properly organized, in most .districts 
several neighbouring factories might agree to have the same inspector, 
which would make the expense to each very moderate. 

The writer is convinced that the adoption of the scheme outlined 
above would eventually raise the value of New Zealand butter and cheese 
by at least 3s or 4s pet hundredweight. In fact the best New Zealand 
cheese exhibited at the last Dunedin Winter Show and then sent to.Tondon, 
where it was placed on exhibition, was sold 4 to 5 5 per cwt. more than New ’ 
Zealand cheese was bringing on the market at the time. 

1060 - The Iniuenee of foot-and-Mouth Disease on the Composition of Milk and 

Butter. — Bordas, P., and De Xaczkovskt, S., in Annates des Falsifications ^ Yeax 7, 

No. 68, pp. 271-292. Palis, June 1914. 

After giving a resume of the question which has interested the chemists 
and magistrates appointed for the suppression of frauds (i), the writers 
furnish additional information for the solution of this problem. The re- 
searches were made with samples of milk taken with all possible care in 
the presence of the local veterinary surgeon in places where foot-and-mouth 
disease had been reported. The results of the analyses of diseased and 
healthy milk from the same cowsheds have been compared with the average 
obtained the same dar^ from milk collected throughout the district. 

The changes in the composition of the milk and butter due to this 
disease are as follows : 

1) Milk, — A notable increase in the proportions of fat and mineral 
salts, especially chlorides, and a decrease in the percentage of casein. There 
is apparently no change in the percentage of lactose, except that in the case 
of milks from cows in the height of fever and of those with abnormally high 
fat 'Content there is a decrease in lactose accompanied by a corresponding 
increase in ash. The percentage of organic phosphorus and the acidity 
remain ' unchanged. l^Iilks in^ which solids-not-fat fall below^ 86 gms. per 
litre ate rare. 

2) Butter. ~ Examination of butter from a single badly diseased cow 
might lead one to suspect addition of about 25 per cent, of margarine, Whilst 
that from a herd of cows more or less infected would be suspected of' an 
addition of 5 to 6 per cent. The conclusions of the writers confirm those put 
forward bj’' French Analysts. 

Thus, though it is true that themilk from a single cow or a small 'number 
of cows in the same shed, or that the butter obtained from a small quantity 

(x) See No. 3783. B. Ang.-Sept.-Oct ' ip'ii; No. 954, B, Aug. 1913. {Ed,)^ 
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of infected mUk may show an abnormal composition, the coEected milk 
or the butter ceiitrifugalised from it never show any defects sncb as would 
make them tinsaleable. 

io6i - lew Observations on the Origin of the Taste of Swedes in Butter — weig- 

MAHN and Wolff, in Landwirtschaftliche Jahrbucher, Vol. 46, Part 3, pp. 343-365. 

Berlin, May 15, 19x4- 

In the 37th voltime of Landwirtschaftliche Jahybilcher one of the writers 
demonstrated that the taste of swedes in butter it to be attributed, for the 
most part, to bacterial action and only for the ver^^ least part to a somewhat 
stronger smell and taste of the cow than is found in ordinary milk. He 
further recognized that the bacteria which caused this secondary flavour 
are not new and special ones, but those which are generally found in milk, 
especially Bacterium coli, lactic acid bacteria, Actinomyces odorifer, besides 
some mycelia rarely found in milk. 

Since the above publications the writers studied further cases of the 
taste of swedes in samples of milk and butter. It was first established that 
the swede flavour was due to strains of B. coli together with other species, 
among which is to be mentioned Bacterium ftuorescens liquefaciens, which 
possesses to a great degree the power of producing the taste of swedes and 
of carrots in milk. The observations on the latter taste were made on the 
occasion of investigating a milk which was designated as bitter and 
subject to " premature curdling’’, in which this bacterium was prevalent 
together with members of the coli-aerogenes group, short alkaline bacilli 
and cocci. The glass plates on which the milk was laid smelt distinct!}’’ 
and strongly of carrots, and the milk inoculated with the isolated bacte- 
ria took after 24 hours the same strong taste and smell. 

The taste of swedes caused by Bactermm fluorescens liquefaciens is 
exceedingly acute and strong, and could be studied in a number of cases. 
In several occasions, when the above bacterium was present, instead of the 
swede taste a fine pineapple or strawberry flavour could be detected. In 
other instances the Bacterium fluorescens did not produce the swede taste 
when alone but only in the presence of other bacteria, especially of lactic 
acid bacteria. The latter alone may even be the cause of the defective 
taste of the milk, from which it follows that they also are capable of 
'^ving the swede taste to butter. This is perhaps rather more a taste of 
fodder ”, which becomes stronger and more distinctly swede-like as soon 
as other bacteria ox fungi possessing similar properties are present. 

In all the cases mentioned the writers have found bacteria which pos- 
sess the power of producing such tastes and odours. It may thus be in- 
ferred that the substances giving these tastes and odours are due to proper- 
ties of the bacteria acquired during their evolution, which properties 
the writers attribute chiefly to the nutritive medium or to the medium in 
which the bacteria live. 

The experiments made, show that these odorous substances of the 
nutritive medium are partly directly transmitted and are partly due to 
the production of substances which do not exist in the nutritive medium 
but ate^ formed from the components of the medium. It may be admitted 
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as certain that every group and species o£ bacteria has its specific action 
as to taste. Whether the same nutritive meditim under the action of 
different bacteria gives rise to the same taste remains to be investigated. 

1062 - The Odessa Cattle and Meat Supply. — Consular and Trade Reports 

Issued by the Bureau of Foreign and Domestic Commerce, Yeat 17, No. 196^ 
pp. 1004-1:005. Wasliington, August 21, 1914. 

The Russian cattle industry is continuously declining and the meat pro- 
ducing centres are gradually recedingtotheoutskirtsof thecountry; never- 
theless there is no scarcity of forage and the breeds are improving con- 
siderably, as has been shown by the recent livestock exhibition at Fe- 
trograd. There were no oxen weighing less than 542 lbs. and some weigheed 
as much as 1264 lbs. 

During the last three years the following animals were slaughtered at 
the Odessa abattoir : 


1 I 

1911 I 1912 I S913 


Cattle I 132566 I 119397 i 3:25474 

Calves' I 26522 i 25412 I 26343 

Sheep. j 68963 j 84 91 1 I 88114 

Xaiiibs ^ 46935 I 43 159 I 53398 

Swine 41 S25 | 53 924 ; 6r 797 


Cattle and other animals intended for consumption must be killed and 
prepared at the city abattoir. Only such animals as have been inspected 
by its veterinary surgeons are allowed 'to be killed, a^.d after slaughter the 
meat is again inspected as w’ell as all prepared meat brought into the city. 
Ail meat intended for exportation must also be accompanied by a certificate 
from the veterinary of the Isfational Government. .A small quantity of 
meat is sent from Odessa to other Russian ports on the Black Sea. 

The Odessa cattle market, the largest in South Russia, supplies many 
neighbouring towns and determines the prices of meat animals for a wide 
radius. In 1913 the following animals were brought to the Odessa market : 
oxen, 39 965 ; cows, 48 286; heifers 76 464; calves 1556. Alost of the cattle 
and meat supply of the city is brought from within a radius of 200 to 
300 miles. 

The following table shows the average wholesale prices per loo pounds 
of various meats, during the last three years : 


Years Beef Veal Mutton Pork 

$ 7.75 8 15.00 I 6.80 $,8.30 

^93^2. 8.00 15.75 , 8.55 8.90 

1913 7.80 ^ 15.00 ' 7.50 ' 8.50 
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The retail price of beef has xiseti during the last seven years from 7.2 
cents per lb to ii.i cents. 

In considering these prices it must be rerne-mbeied that the animals 
are not of improved breeds and that the method of cutting tip provides 
the buyer with much waste. 

Much attention is given to the treatment of by-products at the city 
abattoir. The blood is mostl}^ dried and powdered. The entrails are 
used chiefly for feeding swine and fowls. The intestines ate worked up 
locally into sausage casings and musical instrument strings, and occasion- 
ally small quantities are salted for export. Most cf the fat is used in 
the local industries, especially that of soap making, partly also in the manu- 
facture of margarine. vSome mutton fat is exported to Turkey. Hoofs 
and horns are for the most part worked up by factories in Central Russia. 
Almost all the hides go to local tanneries. The contents of stomachs are 
desiccated and carted to the Odessa irrigation lieldS; where they are 
ploughed into the poorest soils, which are a mixture of brackish sea sand and 
clay carried down by the rains. 

“When amply manured, treated with the city^s waste waters and 
cleared of salt, the ground is good for kitchen-garden produce. 

1063 ~ The Wool Clip in Australasia in the Year 1913-1914. (i) — The Agnmitmai 

Gazette of Tasmania, Vol. XXII, Xo, 7, p. 254. Hobart, July 1914. 

The number of sheep estimated to have been shorn in the Common- 
wealth and New Zealand in the season 1913-14 wms 109 692 264 head, including 
lambs, and they produced 7.87 lbs. per fleece as against 7 lbs. for the 
previous season. An average monetary return of 6s 4^ per head was 
realized, the total value of the -wool clip being £34957463. The over- 
sea exports of wool, plus the qiiantit}?- retained f>3r maiiufactiiiing pur- 
poses, give a total of 2 639 280 bales. The average sale price per bale 
was £13 4s and the total amomit of all the wool sold in Australia 
and New Zealand' was i 968 578 bales, while 10 years ago only 837 497 
bales were sold. The increase in the value of the wool clip sold in Austra- 
lasia in 10 years amounts to no less than 160 per cent. 


(i) See also No. 837, B. Juty 1913 and No. 1119, B, Oct. 1913. 


{Edl 
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1064 ^ Decree ef tlie , Governor of the Colony of Eritrea, dated 13 July 1914, 

(lo. 2026), coEceralng the Protection of Plants. — Bulkttino uficiak della Colonia 

EfUrea, Year XXIII, No. 29, pp. 221-223. Asmara, July 16, 1914. 

Art. I. - Proprietors and directors of horticultural establishments and 
nurseries in Eritrea producing plants, parts of plants and seeds, or engaged 
ill their sale, are required to declare this to the regional commissioner. 

The Colonisation Department has the right to inspect crops and vege- 
table products wherever they may be stored, and, if they are considered 
infected, to prevent their sale or order their disinfection. 

Art. 2. — Officers acting under the instructions of the Director of the 
Colonisation Department have the right of entry into all properties, irre- 
spective of the crop or use of the land, to ascertain whether diseases are 
present, and according to the provisions of this decree and special enact- 
ments, they have the power to take the necessary steps for the disinfec- 
tion and care of infected plants. 

Art. 3. — The introduction of agricultural, forest and ornamental 
plants and parts of plants or seeds from Italy is forbidden, unless they are 
accompanied by a certificate indicating their origin and declaring them to 
be free from plant diseases liable to endanger the production of crops or 
useful wild plants in the Colony. 

Art. 4, — The certificates referred to in the preceding article should be 
signed by the Directors of the State Phytopathological or Entomological 
Stations or Laboratories, or by the Directors of vState Institutes or 
Experiment Stations authorised to grant such certificates. 

Art. 5. — The importation of plants, parts of plants and seeds from 
foreign countries is in general forbidden. In exceptional circumstances 
the Colonisation Department will be able to grant special permission for 
the introduction of plants, parts of plants and seeds from foreign countries 
when certified to be free from dangerous diseases by competent persons 
appointed by the Department itself. 
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Art. 6 , — Plants not considered free from diseases dangerous to tlie 
ciiltivatioii of crops or economic plants in the Colony will be destroyed 
without any compensation being allowed to the owner. The destruction 
of ' plants is placed under the charge of the Director of the Customs Office. 

Art. 7. — Contraventions of this decree or of regulations to be publish- 
ed for the execution of the decree are punished by a fine of from Ss to 
£4, without excluding more serious penalties for violations of' provisions 
of the Italian Penal Code. Contraventions' of the prohibition of importa- 
tion and conveyance shaU be liable to a penalty not less than 8^ and not 
exceeding £ la, without excluding more serious penalties for contraband. 

Art. 8. — On the proposal of the Director of Colonisation, special dis- 
positions concerning the following matters may be published : 

a) destruction of stubble and crop refuse liable to endanger the cul- 
tivation of other crops in the Colony; 

b) prohibition of growing certain crops or of certain methods of 
cultivation liable to cause damage to cultivated or wild plants of econo- 
mic value to the Colony ; 

c) prohibiting cultivators from allowing plantations of trees to be 
neglected if they are attacked by injurious parasites ; 

d) enforcing definite treatment for the disinfection of plants, parts 
of plants and seeds introduced into the Colony ; 

e) enforcing the use of remedies and the means of control against plant 
diseases, injurious insects and other plant pests, in cases in which the effi- 
cacy of the above measures depends upon the coo]3eratioii of all interested, 
and in cases of neglect to observe these orders, the carrying out of the ne- 
cessary treatment at the expense of the defaulters. 

Art. 9. — ' S|)ecial decrees wdll be introduced concerning the publica- 
tion of provisions which may be required for the control of specially 
injurious pests or for the more effective protection of special crops. 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

X065 - The Gontoftion and Breaking of Wheat Straw — DARNELL-SacTs, o. p., in 

The Agricultural Gazette of Ncisf South Wales, Vol, XVI, Part 5, pp. 377-3785 %• 

Sydney, 1914. 

In several districts of New South. Wales, esiiecially at Nyngan, Wagga 
and Cowra, it has been observed that wheat is subject to a malfornaation 
or twist of the stem as though its normal development had been restrained. 
The stem is thus weakened and is liable to be broken by the wind when the 
grain is ripe. In some cases this is so common that the crop appears 
to have been trampled under foot. 

The natural strength of the straw does not appear to have any .consider- 
able influence on the prevalence of this phenomenon. In, explanation 
it has 'been suggested as being caused by insect attacks and also by dispro- 
'portionate growth of the stems. 
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Similar cases were also recorded at Carrathool and Deniliqnk 
k 1900, and in the former place it was said to be caused by the bites of 
aphides during the early stage of growth. 

Examination of the diseased straws in 1912-13 did not show the 
presence of any insect or fungus disease, nor were aphides found on the 
wheat at Nyngan, Wagga or Cownra in 1914. 

According to Maiden, the Government Botanist, who examined 
several stems, the centre of the disturbance is situated near the lower 
nodes of the stem. He also remarks that a similar phenomenon has 
been described as “ contortion ” by Masters and according to Mm it is 
generally produced • by retarded growth in certain directions or abnormal 
growth in others. 

Unfortunately, neither attacks of apHdes nor abnormal growth due 
to irregular rainfall admit of the application of remedial measures. 


BACTEMAU ANB FUNGOID DISEASES. 

1066 - Parasitic Fnigi eollectei in the Straits Settlemeits and Fiji Islands. — 

Royal Botanic Gardens, Kew, Bulletin of Miscellaneous Information, 1914, No. 4, 
pp. 156-159. Eondon, 1914. 

Among the ii species enumerated, the following described by Massee 
as new to Science are worthy of mention from a phytopathological point 
of view: i) Cyphells Hcveae collected in Province Wellesley on the bark 
of Hmea bmsiliensis and undoubtedly parasitic on this plant ; it is allied 
to C. villosa Karst.; 2) Boirytis necans observed in the Botanic Gardens 
at vSingapore on the larvae of Brachastom caioxmitha (Eepidoptera), which 
is effectively kept in check thereby; 3) Cercospora Musae parasitic 
on the leaves of bananas in the island of Viti Levu (Fiji). It is considered 
to be the cause of a serious disease In estates in the Sigatoka district. 
Infected leaves fall early : generally the lowest leaves are attacked first 
and the disease spreads upwards. 

1067 - The Presence of the Hyb8ri:ati;jg Mycelium 0 ! Mactosporiam SoMai 
In Tomato Seed. — MA'^see, I., ia Royal Botanic Gardens, Km, Bulletin of Miscel- 
laneous Information, 1914, No. 4, pp. 145-146, i plate. Eondoa, 1914. 

It has long been suspected that the spores of “ black rot of tomatoes 
(Macrosporium Solani Cke.) were contained in the seeds, but the actual 
presence of the fungus had not yet been demonstrated. Wlieii the fruits 
are attacked by the fungus the seeds show black spots on their surface. 
In '1906 G. Massee showed that the plants derived from such infected 
seeds were often attacked by '' black stripe'' disease of the stem, due to 
M, Solani. Microtome sections of these spotted seeds show the presence 
of the mycelium of the fungus. ' • . 

In a healthy tomato seed, the external integument is in intimate 
contact with the endosperm, whilst in an infected seed there is a thick layer 
of hyphae between the two. 



BAOTRLU AND AUNGOID DISEASES: kESISTANT PLANTS I519 


In the case of badly damaged fruits the mycelium extends below 
the diseased zone and in many cases the placentas are completely invaded 
by a thick web of mycelium, which renders them quite black. The seeds 
attached to these placentas are often attacked by the mycelium, which 
penetrates the micropyie. The rveb of mycelium sometimes forms a uni- 
form layer round the endosperm; in other cases it is of variable thickness 
or only represented by local patches. The hyphae extend from the peri- 
phery to the endosperm and also to the embryo, probably dissolving the 
thin cell-walls by means of a ferment. Whm the end of a hypha comes in 
contact with a cell-wail, it flattens and swells, a small portion of the centre 
then penetrates the cell- wall and swells out on the other side to its normal 
size. In other cases the penetration of the hyphae is effected without 
the flattening and swelling out. No haustoria are found. 

On the germination of infected seeds, the embryo is destroyed almost 
immediately by the mycelium if it is present in quantity, or the mycelium 
continues to grow in the tissues of the young plant where it may easily 
be found. Infected plants show the “ black stripe ” disease before they 
are two months old, if grown under favourable conditions for the growth 
of the fungus. Sections of diseased seeds which had been kept dry for 
several months became surrounded by a mass of mycelium when placed 
on damp filter paper in a Petri dish, thus showing that the mycelium 
retains its vitality for a considerable time inside the seed. In numerous 
cases when the seed from a diseased fruit does not contain, mycelium 
in its interior, it is surrounded on the exterior by a web of mycelium which 
cannot be removed by the ordinary processes of cleaning, since it is held 
in position by the thick layer of hairs on the seed-coat. 

This external mycelium is therefore a source of danger. The only 
certain means of avoiding the disease is by rejecting all seeds produced 
by diseased fruits, even those which do not show black spots. 

1068 - The Resistance of Different Varieties of Gooseberries to American Gooseberry 
MiMew (SpbmmihecR mors-uv&e) and the Effect of Treatment with 
Sulphur, (i) — Kock, G,, in Zeitschnft filr das Landwirischaftliche Vmwhswesen m 
Ocslcrreich^ Year XVII, Part 6-7, pp. 634-637. Vienna, 1914. 

During 1913 the writer had the opportunity of studying the resistance 
to American gooseberry mildew [Sphaerotheca mors-mae) of some hundred 
varieties of gooseberries, at Eisgrub (Bohemia).^ The effect of* stdphuring 
(with "Ventilato’') was also observed. 

This rich collection of goseberries was examined on July 15th and it 
was found that of the red varieties the following were, attacked by the 
disease: Chain Bed, Drum Major, Guido Red, Overall, Raspberry and 
Roaring Eioii (or Rote Preisbeere) ; on the occasion of a second visit on 
August 5th, Monstrueiise (or Rote Preisbeere) was found to be diseased.' 
Of the green Varieties the following were infested on July 13th: Duke of 
Bedford, Green Walnut, Keepsake, Plain Tong Green, Smiling Beauty 

(i) ' See also No. 884, B. Jtffy 1913 ; No. 1301, B, Nov. 1913 ; No. 183, B. Eeb. 1914* 
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(Hellgriilie Samtbeere) . The foliowing 3’^eliow varieties were foiiiid diseased 
oil July I'Stli: Globe Yellow (or Rtinde Gelbe) and Rockwood, whilst 
Yellow I4011 was found diseased on August 15th* The only white variety 
attacked was Queen Mary. 

Sulphuring caused leaf-fall in the following 56 varieties : 

Aarotij Alexander; Antagonist, Apo lo, Britannia Red, Cliain Red, Champagne Yellow, 
Companion, Conquering, Hero, Brmn Major, Duckwing, Fleur de Eys, Frlihe Weisse, Friiheste 
von Neuwied, Green River, Grosse Rauhe Rote, Guido Red, Husbandman, Industry (or Rote 
Triumplibeere), Jaune Rouge, Jolly Miner, Jolly Printer, Keen’s Seedling, Earge Hairy, 
Eevelkr, Eiberator, Migolez (or Red Walnut), Minima, lilonstrueuse, Mount Pleasant® 
Oakmere, Overseer, Pitmaston Green, Plattrunde Himbeerstachelbeere, Pride, Prince of 
Orange, Prince Regent, Printer, Queen Caroline, Raspberry, Roaring Eion, Rockwood, 
Rose of Sharon, Rough Red, Samling von JVIaurer, Samling von Pausner, Sampson, Shan- 
non, Smiling Beauty, Smith’s Improved, Smooth Yellow, Teazer, Xwigem, White Cham- 
pagne, Yellow Eagle, Yellow Elon. 

The following varieties resisted infection: 

1) Red : Alicant, Alexander, Britannia, Bloodhound, Companion, Forester, Grosse Rauhe 
Rote, Industry, Jaune Rouge, Jolly Miner, Jolly Printer, Keen’s Seedling, Eondon, Mi- 
golez, Octavius Brown (Bans Mistake), Plattrunde Himbeerstachelbeere, Rough Red, Rose 
of Sharon, Samling von Maurer, Twigem, Wonderful (Braiinrote Riesenbeere), Ironmonger. 

2) Green: Balloon, Aaron, Bumper (Rockwood), Emerald (Smaragdbeere), Friiheste von 
Neuwied, Green WiUow (Griine Flaschenbeere), Green Yellow Seedling (Golden Eion), Green 
River, Independent, Jolly Angler (Griine Riesenbeere), Eovely Anne, Eofty (Griine Riesen- 
beere), Nettle Green (Bunnschalige), Pitmaston Greengage, Smith’s Improved, Thumper, 
Frhhe Weisse Hebbun, Green Prolihc, Endy Bdamere. 

3) Yellow : Britannia, Catherina, Conquering Hero, Cliampagne Yellow, Duckwing, 
Golden Yellow (Marmorierte Goidkugel), Honing’s Friiheste (Friiheste Gelbe), Husbandman, 
James Dawson Yellow, Eiberator, Eeveller, Eord Randiffe, Minima, Prince of Orange, 
Printer, Rumbullion, Reveller, Smooth Yellow, Sampson, Triumphant, Two-to-one, Teazer, 
Yellow Eagle, Mount Pleasant, Stella. 

4) White : Antagonist, Apollo, Date, Eagle, Fleur de lys, Earge Hairy, Primrose, 
Queen Caroline, Samling von Pausner, Shannon, While Eion, IVhite Champagne, Whitesmith. 

The following showed no leaf-fall after treatment with sulphur : 

i) Red: Alicant, Bloodhound, Forester, Over-all, Octavius Brown, Ironmonger. 

a) Green : Balloon, Bumper, Emerald, Green Willow, Green Yellow Seedling, Green , 
Walnut, Independent, Jolly Angler, Keepsake, Eovely Anne, Eofty, Nettle Green, Plain 
Eong Green, Thumper, Duke of Bedford, Green Prolific, Eady Delamere. 

Britannia, Catherina, Globe Yellow, Golden Yellow, Honing’s Friiheste, 
James Dawson Yeilow, Eord RancHffe, Rumbullion, 'Reveller, Triumphant, Xwo-to-one, 
Stella. 

4} White: Date, Eagle, Primrose, Queen Mary, Wliite Eion, Whitesmith. 

The observations concerning the disease resistance of each vatiety 
and the action of sulphur on the leaves will be continued. 
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io6\ - Ob the Compositioi of AlkallBe Bordeaux Mixtures aid their Soliible-Copper 

ConleDt Vj'1-mokeLj V., and Dant in Comptes re'ndzts hebdomadaires des seances 

de VAcademie des Sciences^ 1914, 2nd Half-year, Vol. 159, No, 3. pp. 266-268. 

Paris, 1914 

According to some authorities, the insoluble copper exists in Bordeaux 
mixture in the form of hydrate : according to others it is also present 
in the fom of basic sulphates and double sulphates of calcium and copper. 
This work was carried out to determine the conditions of formation of these 
diferent compounds and to determine whether alkaline mixtures are 
free from soluble copper. 

It was found that acid mixtures, apart from the free copper sulphate, 
consist almost entirely of the basic vsulphates of copper of green colour 
to the exclusion' of the hydrates of copper, whatever their mode of prepara- 
tion. The precipitate has no immediate action on neutral solutions of 
ferrous sulphate. 

Further, experimenting with exactly determined equal proportions 
of copper sulphate and lime, it is possible to produce two alkaline mixtures 
absolutely different, one being blue and the other green. On adding an excess 
oflimetoa solution of copper, the blue hydrates or green basic sulphates 
of copper are produced according to the rapidity whith which the lime 
is poured in. When hydrates are formed, they consist chiefly of the 
stable hydrate of Peligot. 

The quantity of copper in solution in blue alkaline mixtures, valued 
as sulphate, may reach 23 gms. per M., but it diminishes on keeping. Besides 
the copper thrown out of solution, green alkaline mixtures contain both 
lime and copper compounds in solution ; the proportion of copper valued 
as sulphate reaches 41 gms. per hi. but diminishes on keeping. 

It follows that -alkaline mixtures, contrary to the general opinion, 
always contain some copper in soluble form ; and this amounts to about 
2000 to 4000 times the amount required to prevent the germination of the 
spores of Fhmopam viticola. Consequently the objections to this mixture 
are unjustifiable. 
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1070 - Potato Diseases !r Victoria, Australia. — brutlebane, c. c., m The Journal 

of the D.partment of AgricnUtm of Vidoria^ Australia, Vol. XII, Part 7, pp, 400-403. 

Mdbourne, 1914. 

Since 1911, Victoria has, so far, been fortunate in not having to record 
any of the more serious diseases affecting 'potatoes in Europe and other 
countries. The only new disease, and one possibly of minor importance, 
is that commonly known as '' dry scab '' (Spo^dylodadmn atrovirens 
Harz), Neither the '' corky or powdery scab {Spmgaspom suUerranea, 
[Walk.] Johnson) nor “black wart disease^’ {Synchytnum endohioMcum 
Pexcival) has yet made its appearance in this country. Th-?^ former 
has, however, been detected in two separate shipments of potatoes from 
Europe, both being confiscated and destroyed. 

From the serious nature of these diseases 'it would be as well, before 
too late, To prohibit totally and absolutely the, importation of potatoes 
into Victoria from countries beyond, the Commonwealth, Varieties ^suit- 
able to the climate could, be raised within the, State, ,from 'Seed' either im- 
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ported from abrop^d or raised here. By adopting this eoiirse the danger 
of introducing either of the above diseases would be iniiiiniised. 

During th^ past three years, examination of the consigmnents of 
potatoes from various coiintties, reverJed the universally diseased condi- 
tion of the tubers. Not a single consignment was free from disease. The 
following diseases were found to occur in one shipment alone : Spongo- 
spora subfer/anea (Wallr.) Johnson, Phytopthom infesians De Bary, RM~ 
zoctonia Solani K^in, Spondylocladiimi atro-virens Harz, Fusarium oxy- 
$^orw.?nSchlecht., Oospora Scabies Tliaxt., Bacillus SolanaceammF^. D. Smith, 

to 7 1 - Fungus Diseases of He?ea in the Belgian Congo. — vermoesen, in Bulletin 

agficol du Congo beige, Yol V, No. 2, pp. 312-321. Brussels, 1914. 

During a stay at Bakusu, Coquilhatville, in the Belgian Congo, in Ja- 
nuary 1914, the writer examined the Plevea plantations for fungus diseases. 

Only a single case of root-disease was found ; probably the freedom 
from disease of the roots was due to the plantations being on a deep, well 
drained, sandy soil, as well as to the fact that the land was almost wholly 
cleared of trunks and stumps, which favour the spread of Fames semitostus 
and other root parasites : it should be noted that this Fames was found on 
two stumps. 

The '' die-back'' disease of branches and trunk is very widespread at 
Bakusu. In the nurseries the damage is slight, only the tips of the branches 
being attacked generally, though in exceptional cases the main stem 
may be killed. The w^orst damage is just after planting out, when many 
trees succumb. In older plantations it is chiefly the younger branches 
w^hich are attacked, the result beiug w’eakening of the tree. 

The disease normally’' appears at the tips of the green branches, from 
which it wmrks its wmy towmrds the base of the stem. On the bark 
appears a pale brown patch bounded a sharp line, wMe the wood turns 
blackish grey. The infection often stops when it reaches the junction with 
a larger branch and almost always at the trunk. On old branches the 
disease is recognized by the loss of the leaves, in conjunction with the 
change of colour of the wDod. The fniiting-bodies of the fungus causing 
the disease also appear : it ■ is probably referable to Diplodia cacaoicoki, 
which attacks Hevea, cacao, etc., in various tropical countries. 

A few other parasites of no practical importance w^ere noted, viz.B, 
fungus near Hypocrella and an alga {Cephaleuros) on the leaves, and Gloeo- 
sporium sp. and a fungus belonging to the Hysteriaceae on the twigs. 

Root-disease should be combated by burning all wood infected by 
Fames semitostus, as' well as stumps and dead branches, Care should 
be taken not to spread infected earth.; about, and after an infected tree 
has been removed the earth should be turned over to expose it w’ell to the 
sun ; lime may be added if obtainable ; in any case fresh trees should 
not be planted for five or six months. 

''Die-back" may be dealt with by spraying the young trees in the 
nursery with Bordeaux mixture ; infected twigs or trees should at once 
be burnt. Older plantations should be gone over at least every two months, 
to cut out infected wmod. Vegetable tar should be applied to all wounds. 
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1072 - Faiigus Diseases of Cacao In the Mayumbe^ Belgian Congo. — vermoesex. 
ill Bulletin agricolc du Congo Beige, Vol. V, No, i, pp. 186-202, figs. Brussels, 1914. 

These diseases are divided into four groups : 

a) . Root diseases. — They are ver\^ rare, onl}- two or three Yeiy 
doubtful cases having been observed. This may be attributed to the 
resistance to root-diseases possessed by cacao and the fact that the first 
cacao plantaitons in the Ma^mmbe have been made on partially cleared 
forest land in which the trees were not all cut doivn, so that the soil is not 
covered with numerous trunks and dead stumps which favour the deve- 
lopment of root parasites. 

b) . Trunk disease. — The chief external S3anptoms are a \-ellowing 
and sudden and simultaneous drying of all the leaves and twigs of the bush. 
Very often the disease spreads to the roots. On removing the bark of a 
diseased tree large blackish spots are seen ; these extend irregularl^a but 
chiefly in a longitudinal direction and on the death of the tree more or less 
completely surround the trunk. The diseased condition of the w^ood ex- 
tends inwards to a variable depth (up to i % inches). It does not neces- 
sarily extend completely round the trunk at a given height, but extends 
for the w’-hole length of the tree in the form of irregular spots which col- 
lectively extend round the circumference of the trunk. Further examina- 
tion of the surface of a stripiDed tree during the early stages of the attack 
[ix, on the yellowing of the leaves) shows the presence of small galleries 
produced by insects and corresponding to the position of the spots. These 
insects attack healthy vigorous trees independently of the fungus, and the>' 
are always present on diseased cacao plants, even during the last stage.s 
of the disease. 

If a diseased tree is left in a damp shad^- place for a few da3"s the 
characteristic spores of a DipLodia, probably D. cacaoicola, appear in large 
quantities on the trunk and branches. Microscopical sections of the black 
spots show the presence of myriads of hyphae of a brown m3rceliuni to which 
the black discoloration of the diseased areas is due. 

It is more than probable that the above-mentioned insects become 
infected with the viscid Diplodia spores which are so abundant on the dead 
branches, decomposing fruits and especiall3^ refuse pods, and introduce 
them into their galleries in the bark of the tree, thus causing infection. 

To control this disease the writer recommends in the first place that 
all diseased trees should be cut to the surface of the ground without dela3% 
on the appearance of the first symptoms of the disease ; then the cut sur- 
faces should be coated with a layer of vegetable tar. Attention should 
be given to the clearhig up of all rubbish, such as dead or useless trees in 
the plantations. Where it is not practicable to bum’ the empt}?' cocoa pods 
they should be buried with hme. 

c) . Diseases of the branches. — * Canker disease is caused b3’- the punc- 
tures of Sdhlbergella singularis (Hemiptera) . F.ed rusf' is due to an alga, 
Cephaleuros virescens, which causes the premature fall of most of the leaves, 
and is especially prevalent in situations exposed to the sun. There are 
also other less serious diseases of the branches and leaves. 


10 
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d). Diseases of the jmits. — There are several different kinds of rots 
caused by Phytophihora Faberi, Diplodia cacaoicola, or an undetermined 
f \jUetotrichtmi : the latter fnngns develops more rapidly on fruits attacked 
by SaMher gelid singularis, 

1073 - Damage caused by Marssonia Rosae, in tlie Roserles near Lyons* — 

CHiFrLijTj in Comptes Rendus hebdomadaires des Seances de V Academic des Sciences, 1914, 

2nd Half-year, Vol. 159, No. 4, pp, 336-338. Paris, 1914. 

As a result of observations of rose gardens in the jk3’'ons district, valu- 
able contributions to our knowledge of Marssonia Rosae (Bon.) Br. et Cav. 
(Melanconiaceae) have been obtained, and it has been realised that this 
fungus is a more serious pest than was formerly believed. 

Not only is the leaf -blade liable to attack as early as June, but also 
the petiole, stipules and stem are liable to be attacked by the fungus. Fur- 
ther, the disease appears towards the end of September on the flowers, 
beginning at the base of the sepals, petals and stamens. Although formerly 
regarded as a leaf-parasite, this fungus may attack all the aerial organs of the 
plant, especially in certain less resistant varieties. Further, the mycelium, 
though generally considered as subcuticular, may penetrate into the 
parenchyma of the leaves and the woody tissues of the stem. It appears 
that the mycelium is persistent and that it is possible that budding from 
infected trees will spread the disease. 

Although the fungus is difficult to destroy, it is not inipossibe to pre- 
vent the attack. Infected leaves should be removed and burnt with all 
fallen leaves. After pruning, the soil and the branches should be sprayed 
with either Burgund3^ or Bordeaux mixture or copper acetate, the latter 
ill the proportion of ^ lb. to i lb. in 10 gallons of water. The addition of 
I oz. of gelatin previous^ dissolved in i quart of warm water improves the 
adhesive power of the solution. This treatment has given excellent results 
near Tyons ; the prevention of defoliation thus obtained is favourable to 
the ripening of the wood and the formation of fruits. 

1074 - Field Studies on the Etidothm Canker of Chestnut In Mew York State. — 

Raijkin, W. H., in Phytopathology ^ Vol. 4, No. 4, pp. 233-260, figs. 1-2, plate IX. 

Baltimore, McI, 1914. 

These experiments were conducted in temporary field laboratories 
located at Highland, New York and Napanoch during 1911-13. 

In 1911 the disease was abundantly widespread east of the Hudson river 
as far north as Albany and made the greatest ravages along the state line 
between New York and Connecticut, West of the Hudson River the di- 
sease had not advanced as far north. In Albanj^ Count}^ the disease was 
oiihT* general in the southern part. ,A few spot infections were found in 
southern Delaware County along the Delaware and Susquehanna Rivers. 
€nie spot' infection was found at ■ Masonville, Delaware County, and w^as 
4estro\7-ed. No infections were known west of this region in 1911. 

In 1913 the strip along the Delaware River was found to be abundantly 
affected where previously only isolated spots were found. The disease 
does not appear to be spreading as rapidly north as west and no infecj. 
tions were found in Otsego County. 
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In the inoculation of lenticels, glass rings were fixed to the branches 
with grafting wax so as to maintain a proper humidity for spore germi- 
nation on the bark. The enclosed bark was then sprayed with a suspension 
of ascospores in water and the ring sealed with a coverglass. Eleven 
such inoculations were made and in no case was infection accomplished, 
whilst every case of wound inoculation produced cankers. 

Attempts tc obtain inoculation through natural cracks in the bark 
were also unsuccessful. It is therefore reasonable to conclude that the 
fungus is not able to penetrate healthy tissue as single hyphae, but when 
sufficient dead tissue is present to afford the fungus a chance to form the 
mycelial fans it invades the living tissues. 

Mycelium from pure cultures, bits of afiected bark, conidial spore- 
horns, pycnidia from wood, and conidia and ascospores suspended in water, 
were all capable of producing infection when introduced into open wromids 
in the bark. 

The fact that infection cannot be obtained in old wounds such as 
insect tunnels is unexplained as yet. Possibly partial callus development 
and suberisation of the exposed tissue accounts for it. 

As a general rule the primary infection of healthy trees takes place in 
the smaller branches and usually in limbs towards the top or outside of the 
crown where they are more or less exposed. 

Numerous inoculation experiments have shown that two and three 
year old branches remain susceptible to the disease throughout their grow- 
ing period, whilst first j’-ear shoots are immune during the spring and are 
only exposed to infection during the summer. 

No infection is possible through the midribs of the leaves. Ho differ- 
ence in susceptibility between young and old bark was noticeable, except 
in the case of the present' year s growth during the spring, nor was any 
'Seasonal variation observed in the degree of suceptibility. Cessation of 
the growth of the niycelitim in the bark during winter, as well as negative 
results of inoculation at this time of the year, is explained purely on the 
basis that the temperature is too low for the vegetative activity of the 
fungus. The healthiest and most vigorous trees are as susceptible as 
the slow growing, half-dead or otheiwise injured trees. Drought and 
cold do not appear to affect the tree's resistance to the disease and there 
does noFappear to be any relation between the water content of the bark 
and the rate of growdh of the mycelium. Such variations as occur may be 
explained by other environmental factors, mainly temperature. 

Of morphological interest is the development of a form of p^^'cnidiuni 
without stroma which is often found on the wood beneath the loosened 
bark and on the cut ends of stumps and logs. 

Other iiiorpliological characters of the' fungus and the ejection of 
spores are also dealt with. • 
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1075 ~ Two lew WooWestroying Fungi: Fomes puiearim and Tmmetes 

seiostiSo — Weir, James K.., in Journal of Agfkultiml Research, Vol. IIj No. 2, 

pp. 163-167, plates IX'X. Wastungtoa, D. C., 1914. 

The writers gives the systematic description of two new Polyporaceae, 
Fomes putearius and Trameies setosus. The former is closely related to 
Fomes conchaius (Pets.), which is always found on the wood of deciduous 
trees, especially oaks and willows {Salix spp.), and which has not yet been 
reported on wood of conifers nor been collected in the West. Several 
collections at hand from southern Germany are all on the wood of broad- 
leaved trees. Fomes putearius, on the other hand, always occurs on 
coniferous wood : Pinus ponderosa, Pseudotsuga iaxifoUa, Picea Engelmami, 
with a preference for larch {Larix spp.). The rot produced is one of the 
most conspicuous found in the northwestern forests and is similar to 
that produced by Tmmetes pirn Fries., but the reduction of lignin is on a 
much greater scale. The fungus was first collected in the Kaniksu National 
Forest, near Priest Eiver, Idaho. It is distributed throughout the North- 
west and is most abundant in the white pine zone. 

Tmmetes setosus is chiefly parasitic on Pinus monticola and occurs 
occasionally on the wood of other trees, but always on conifers. Poly- 
poms gilvus Fr., which seems to be the nearest relative and is usually 
found on the wood of deciduous trees, has not been collected in the West. 
T. setosus, on account of its abundance, causes serious, damage to fallen 
merchantable timber in forest-fire areas. The chemical action of the 
mycelium on the wood is to reduce the lignin principally in the spring 
wood, leading a cellulose ring alternating with sound autumn wood, which 
causes the annual rings to separate. It was also first obtained in the above- 
mentioned forest of Idaho and it is distributed throughout the white pine 
{Pinus monticola) belt of the Northwest,* specimens have been collected 
in all the principal forest areas from Vancouver, B. C., to Montana. 


INSECT PESTS. 

1076 - The Life Cyele of Sitona Uneata in Germany. —Mom, E., and SchrOder, d., 
in ZeiiscJirifi fur wissenschaftlicUe Insektenhiologu, Vol. X, Part 8-9, pp. 273-275. BerEn- 
Schoneberg, 1914. 

The pea-weevil {Sitona Uneata L.), which is recorded as particularly 
injurious in England, should also be classed among the dangerous insects 
in Germany, 

During 1913 the Experimental Station for plant diseases at Halle 
received notification of 14 occurrences of the insect causing damage by 
devouring the edges of leaves of leguminous crops ; seven outbreaks werV 
on peas, two on beans, two on lucerne, and one each on haricot beans, 
vetches and clover. One case was also recorded on chicory. 

The 'writers have observed the larvae towards the end of April and 
the adults towards the end of May. In the open, according to information 
received, the adults appear in April and May as well as in July and August. 
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It appears therefore that the beetle is double-brooded in Germany as in 
England. 

In order to reduce the damage in the larval stage which occurs on 
chicory and beets in April, it is advisable to sow later in districts liable to 
attacks. vSince the larvae begin to pupate at the end of April and begin- 
ning of May the larval stage will be almost completed before the plants 
appear. It is also desirable to make a thicker seeding in the infested areas. 

1077 - The Preparation of Llme-Sulphiir Solution. — The Agricultural Gacettc of 
Tasmania, Vol XXII, No. 7, pp. 255-257. Hobart, 1914. 

The Sub-Committee on Fruit-Crdture of the Department of Agri- 
culture of Tasmania, after carefnl examination, recommends the following 
formula for concentrated lime-sulphur solution (in parts bi^' weight) ; 50 
pure lime, 100 pure sulphur, 50Q water, (i) They also recommend dilu- 
tions of I in 7 (about 14 per cent.) for winter spraying of fruit-trees, i 
in 28 (about 3% per cent.) for summer spraying of deciduous trees, and 
I in 20 (5 per cent.) for citrus trees (2), 

1078,- The Practical Efficiency of Food Traps in the GonM of Vine Moths 
(Conehylis ambigmlla and Polychrosis boira.m)ydM. the Presence 
of the Vine Pyralid (OenopMbira. pilleriam) in Piedmont. {3) -- Ton, 

in Rendiconii delle sedate della Reale Accademia dei Lmcei, Classe di sciensc fisichet 
matemaiiche e natumli, 1914, 2nd Half-year, Vol. XXIII, Part I, pp. 15-18. Rome, 1914' 
Attempts to catch the moths oi Conehylis and Polychrosis in the spring 
time by means of vessels containing a fermenting sugary liquid made at 
Alice Bel Colie (prov. iUessandria), had met with little success. The writer 
therefore repeated his experiments in the summer from July 9 to August 5, 
placing eai'thenware vessels containing fermenting liquids at each of the four 
corners of a vineyard of about an acre in area surrounded by other 
vineyards ; water was added every few days to the pots to make up the 
loss from evaporation. 

At the end of this period 10 Conehylis, 73 Polychrosis and many 
other insects, including 2 Oenophthira, were caught in the liquid. This 
method does not appear to be favourable to trapping the last-named 
moth, which would probably be more attracted by lamp-traps. 

From July 18 to August ii F. Monticelli experimented with two 
vessels, one containing strong vinegar diluted with water and the other 
sweet wine equally diluted ; he placed them beside a large vine growing 
on the espalier system against a wall in the town. All the moths captured 
belonged to Polychrosis ; 7 were caught in the vinegar and 20 in the sweet 
wine. A large number of Hymenoptera were drowned in the liquids, 
most being in the vinegar. 


(1) This is the same as the formula recommended by the Citrus-growing Station of 

Adreaie {Sidly) : see 'No. ' 753, B. April 1912, (Ed.). 

(2) Cf. No. 753, B. April 1912; No. 1245, Aug, 1912; and No. 3 i 7 > B April 1913. 

(3) See also No. 969, B.- Oct.' 1914. {Ed.).. 
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TMs and recent experiments made in France show that liquids with 
alcoholic fermentation are the most stiitable for the capture of the moths. 
Considering the small number of insects captured in a district with a large 
area under vines and the large number of food traps and the expense re- 
quired to cany out the method effectively, as well as the fact that good 
results can only be obtained by cooperation of all the growers, the writer 
does not recommend this as a practical means of control. It is, however, 
valuable as an indicator of the most suitable time to commence operations 
with insecticides against the larvae. 

In studying the development of the broods, thin active larvae of Poly- 
chrosis 8 to 9 mm. long and stumpy lazy larvae of Conchylis of the same 
length were found during the beginning of June. The vine was in full 
flower in the middle of June. As is w^ell known the summer pupation 
takes place in the most diverse places ; the pupae are however, rarely 
found in the places preferred as a winter refuge, but more frequently in 
the bunches and in leaves spun up by Oenophthira. At the beginning of 
July, the first adults of the second brood are on the wing; all the adults 
collected, belonging chiefly to Polychrosis, were males; it is therefore 
certain that in this species the males appear before the females. 

Farge numbers of lar\^ae of Oenophthira were noticed in certain places 
near Alice Bel Colle, though the damage up to the present has not been very 
important. This is attributed to the abundance of parasites, especially 
Tachinids, but it is possible that the moth may become very injurious in 
certain years. 
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1079 - Euxesia. ckav&anei and^its Beiation to the Sugar Cane Disease caused 
by Bacfllm SaccMn\ in the Province of Tucuman, Argentine. — br^ithes, 
Je.an, m BuIUlin dc la Sociite entomologique de France, 1914, No. 2, pp. 87-88, 1 fig. 
Paris, 1914, 

This article contains a description of the new species chavanmi 

(Diptera), which, according to the collector M. Jean Chavanne, causes 
the decomposition of the young shoots of the sugar cane and prepares the 
way for the entrance of the disease known as “ polvillo ’’ caused by BaciP 
his Smohari Speg. 

This species is allied to E. acuta Hend. and £. argentim Bretlies. 


1080 - Sahibergella slngularh and other Pests on Cacao in the Mayiimhes 
Belgian Congo, (i) Mayne, R,, and Vermoesen in Bulletin Agricole du Congti 
Beige, Vol. V, No. 2, pp, 261-281, figs. 110-116. Brnssels, 1914. 

Sahlhergella singidaris Hagl. is the most active and most dangerous pest 
in cacao plantations in the Mayumbe. It appears in abundance twice a 
year, viz, at the beginning of the rainy season (October-November) and to- 
wards the end of this period (April-May). There are also other less nii- 
merous broods throughout the rainy season. 

This insect is most active at night and the effects of its punctures vary 
according to the organ attacked. In the case of fruits a small vitreous-look- 

{El), 


(i) See also No. 1072, B. Nov. 1914. 
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iiig dark green spot appears immediately after tke insect lias made the ptinc- 
tnre ; this spot then becomes surrounded by an opaque border of a brownish 
red colour, which gradually spreads over the spot; the surface then becomes 
depressed, and as the spot develops the edges take on a pale orange colour, 
^•Mle the centre turns black. 

The damaged tissues grow more slowly than the surrounding healthy 
tissue, producing cracks, which are soon invaded by fungi or insects, which 
may produce complete rotting of the fruit or cankers. 

On the green branches the spots are at first like those on the fruits ; 
ill general they are elongated and much depressed ; frequently the tip of 
the shoot dies. 

On the iignified branches the punctures develop into longitudinal 
fissures, which become more numerous as the branch grows and expose the 
wuody vessels. These wounds may soon heal of themselves, or the\^ may 
extend round the branch owing to successive attacks of the insect or to 
the intervention of other insects or fungi. 

If the attack is serious, the trees gradually lose their leaves and also 
the greater part of their lateral branches. Sometimes even the larger 
branches dry up complete^. 

Other Hemiptera causing similar cankers are : Eelofeltis sp. (on the 
fruits and rarely on the twigs) ; Atelocera serrata Westw. (common on the 
twigs) and two undetermined species (rarely on the fruits) . 

The fungi which cause the rotting of wounded fruits are : Phytophthofa 
Fahey i Maubl. (at present rare), ColletotricJmm incamaium Zimm, and Biplo- 
dia cacaoicola ; on decomposing fruits two species of Nectria have also been 
observed, one allied to iV. Bainii Massee, with Fusarmm sp., etc. 
The following have been found on the branches ; Diplodia, Colletotrickum 
sp-, various undetermined Ascomycetes, and besides Fusarium sp. other 
Hyphoniycetes, one of which probably belongs to the genus Tubercidarm, ^ 

A combined wash of Bordeaux mixture and petroleum emulsion is 
recommended for the control of Sahlhergella and the other insects and fungi. 
The wounds should be dressed with vegetable tar, since coal-tar causes a 
prolonged sterility of the branches. Burning of twigs, branches and dead 
bushes hung in the plantations is also recommended. 

loSi - Insects Injimotis to Tobacco in Hawaii. fot-laway, d, t., in BawaU 

Agricultural Experiment Station^ Bulletin No. 34, pp. ao-fi-O figs, Washington, 1914. 

All account of the x-)rincipal insect pests of tobacco in Hawaii with 
reference to their distribution, biology,, habits, means of control, natural 
and artificial, etc. 

I. Insects attacking the plant. 

a) Camdfina rechisa is the most common of the “ cutworms in 
these islands 'and, is known locally as peelua This moth was pro- 
bably introduced a short time ago from Hji and is ,now one of the most 
injurious pests. It is, often necessary to replant the crop six or seven times, 
in spite of the ' general distribution of poisoned baits and hand pickiiig. 
Much of the difficulty of the control of the insect is due to the rocky nature 
of the soil, making it difficult to work. After thorough cultivation of 
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the soil, the best artificial means of control consists in the spread of poisoned 
baits amongst the iDlants (white arsenic or Paris green mixed with moistened 
and sweetened bran, flour, or middlings). The edges of fields adjacent to 
uncultivated land are often trenched, so as to present a steep surface 
Oil the exposed side which the cutworm cannot climb. Handpicking is 
sometimes resorted to, but is altogether too slow and expensive. Amongst 
their natural parasites are : Frontina archippivora, Chaetogaedia monticola, 
Ichneumon koebelei, Triclio gramma pretiosa (i) and several birds, ■which 
should be protected and increased in number by importation. 

b) PMhorimaea operculella (2) , or common Gelechiid moth, was 
first noticed in Hawaii in 1892. The grub (tobacco splitworm) mines 
the leaves of its host plants, making a broad, flat track through the meso- 
phyll between the upper and low^’er epidermis, which often becomes badly 
split and shattered when dry. 

It is most injurioiis to seed-bed plants and considerably retards their 
growth, so that sturdy seedlings for transplanting are difificult to obtain. 
This trouble is partly overcome by seeding the beds very thinly and pro- 
tecting them with cotton netting. The damage on well-conducted planta- 
tions is generally confined to the two or three poor soiled lower leaves. 
In neglected plantations however the disease becomes general. 

The grubs can be destroyed by dusting arsenate of lead on the plants 
ill the seed-bed when they are emerging through the epidermis to form new 
burroivs. The arsenic may also be applied as a spray combined with 
Bordeaux mixture. Under field conditions this treatment is of little value 
and very expensive. As a precaution against general infestation no sola- 
naceotis plants should be grown near the tobacco fields and all solanaceous 
weeds in the immediate vicinity should be periodically destroyed. The 
most common parasites of this pest are Chelonus Uachhurni and Limnerium 
bkickh-urni. 

c) Heliothis obsolcta (3), the tobacco pod-borer, or cotton boll-worm, 
injures the tobacco plant chiefly by boring the seed pods and to some extent 
devouring the foliage. In Hawaii it is never found on either corn or cotton 
and is not generally considered a serious pest of tobacco. It is held in 
check by topping the plants as soon as the flowers appear, and when seed 
is desired the flower stalks are enclosed in a bdlg. Neglected fields always 
show signs of the borer and if for any reason a field of standing tobacco 
is abandoned, the plants should be ploughed up and destroyed to avoid a 
general infestation. The eggs of this moth are probably parasitised by 
Tfichogramma pretiosa, though it is not recorded as being actually bred 
from Heliothis eggs in Hawaii. It is possible that it is also attacked 
by the common tachinid parasites. 

d) Phhgethontuis quinquemaculata {4), or horn worm, is extremely 

(1) See also No. 438, B, April 1913. 

(2) See also No. 1117, B. July 1912. 

(3) See also No. 2584, B. Atig.-Sept.-Oct. 1911;' No. 627, B, June 1913 and No. 1117^ 

B. Sqpt. 1913. . {Ed.). 

{4] See also No. iiiS, B. Sepp, 1913. {Ed.). 
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tmcomnioii and has never been seen by the writer on cultivated tobacco, 
jt is sometimes found near Honolulu on the wild tobacco {Nicotiana 
glauca), which it soon defoliates. 

If it were to appear in tobacco fields it could be checked by spraying 
with lead arsenate {3 lbs. to 100 gallons of water), to which the young 
larvae are very susceptible. I^arge worms should be hand picked, as it 
is difficult to kill them with a stomach poison. Its natural enemies 
are not known, but there is probably an egg parasite. 

e) Epitrix parvula, or tobacco flea-beetle, is of recent introduction 
into Hawaii. Both larvae and adults cause damage, especially the latter, 
by piercing holes and breaking up the margins of the leaves. It is more 
common and injurious in neglected plantations, especially in the neighbour- 
hood of other solanaceous plants. 

In growing tobacco commercially it is necessary to exercise care and 
allow no plants to remain after the tobacco has been picked. Other sola- 
naceous crops and weeds in the neighbourhood should be periodically 
destroyed. When the insect causes damage the affected plants may be 
sprayed with arsenate of lead, i lb. to 20 gallons of water, or half this 
strength if the arsenate is in paste form. 

/) Minor pests : the larvae of Plusia chalcites and Amorhia emi- 
gratella ; Psetidococcus citri and P. virgatus ; Siphanta acuta and Pulvi- 
naria psidii ; Elimaea appendictdata and Xiphidium varipenne ; Nysius 
delectus and Xylehorus sp. 

II. Insects affecting the stored product. 

Lasioderma serricorne, or cigarette beetle, is very injurious and was 
first observed in Hawaii in 1885. It is generally destroyed by fumigation 
with carbon disulphide or hydrocyanic-acid gas. This method gives 
admirable success where the infestation is only incidental and local and 
the infested material can be placed in a tight compartment so that the Ml 
strength of the gases can be utilised. When the infestation becomes general, 
as in warehouses in wliich stored products are being continually handled, 
it is exceedingly difficult to control the beetle. The only means is a system- 
atic fumigation of the whole warehouse from time to time, or different 
parts of it which can be rendered tight against the diffusion of the gas. 
It is sometimes a distinct advantage to spray the walls and floors with 
benzine or kerosene. Manufactured goods are often kept in cold storage 
to prevent beetle injury, and if not removed too soon the danger of injury 
after withdrawal is greatly reduced. It has, however, been shown that 
even low temperatures continued for long periods are not sufficient to 
destroy the vitality of the eggs. A species of Pteromalus has been obtained 
as a natural parasite of this beetle. 

1082 ~ Peaeli Tip Moth injurious to Peaches and other Fruit Trees in Mew 

Wales, — Froggatt, Walter W., in The Agricultural Gazette of New South 

Vol. XXV, Part 5, pp. 413-414, 3 plates. Sydney, 1914. 

Four or five years ago it was noticed in the suburban gardens and In 
many orchards between Sydney and the mountainous region, that the ends 
of young branches of peaches and nectarines were attacked by certain small 
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larvae wHcli pierced one side of the shoots and "bored a cavity inside to- 
wards the base, causing the drying up of the leaves and the exudation 
of gtini at the tip of the damaged shoot. Sometimes all the branches of 
the tree were damaged in this manner and an otherwise healthy tree 
would show tufts of dead leaves at the ends of its branches. 

I^ater developments showed large quantities of the fruits with niirn- 
erous pustules covered with a gummy secretion tinder which insects had 
destroyed the epidermis. 

Examination of a few specimens showed the damage to be due to 
a larva of a small Tortrix, which has not yet been identified, but wliicli 
resembles the codlin moth (Carfocapsa pomonellci) in its larval and adult 
forms. The damage to the surface of the fruit is more serious than that 
to the branches, since large scars are formed on the unripe fruits, which 
then become unfit for sale. 

After describing the life-history, the writer mentions that the larvae 
cause considerable damage in the neighbourhood of Sydney, not only to 
peaches, but also to other fruits such as apples and quinces. 

As a protection, the peaches should be thoroughly sprayed with 
arsenate of lead at the beginning of summer and after the appearance of the 
first damage. In gardens and small orchards straw-banding the trees 
is recommended, 

10S5 - The ^^Leaf Case Moth^^ (Hya.lB.rcta Awteer/) in|imoiis to Fruit Trees in 

¥ietoria. — French, C. (Jmir.), in The, Journal of the Department of AgnmtUure of 

Vicioria, A-usiralia, VoL XII, Part 5, pp. 294-297- Melbourne, 1914. 

The “ Eeaf-Case Moth has recently been recorded as doing consider- 
able damage to apples, quinces, vines, etc. 

The lar\m has the habit of detaching portions from different 
fruits, thus rendering a large quantit3^ unserviceable. It also 'eats the 
epidermis of the leaves, giving the tree a scorched appearance. The 
grubs appear to have a distinct preference for the ^uting buds, and since 
as many as 50 may be present on one tree the damage is considerable. 
Native trees such as the “ tea tree ” {Leptospenmmi) , eucalyptus and even 
imported plants (pines and cypress) are attacked with avidity by the pest, 
though it appears to prefer fruit trees. 

The larvae adorn their exterior protective sheath with portions of 
the leaves upon which they are feeding. If a half-grown larva is trans- 
ferred to another tree it changes its old covering of leaves for the new leaves. 

Another closely allied species, H. nigrescens Doiibl. (ribbed case 
or bag moth) causes damage to eucalyptus, but it has not yet been 
found on fruit trees. 

Mihneri is easily destroyed by means of spra}dng with arsenate 

of lead, 

10S4 - Insect Fests cl Citrus In Ceylon. — rutheri^orb, a., in The Tropical A gfkuUuriu^ 

VoL Xnill, No. I, rp. 49-50. Colombo, July 1914. 

The leaf-miner {Phyllocnistis citrella) is described iii detail. The cater- 
pillar of this Tiiieid moth mines itnderneath the upper or the lower epi- 
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dermis of the 3^omig leaves, thus causing them to curl up. The mines also 
occur underneath the epidermis of the young twigs. The mine often begins 
near the midrib, runs towards the base of the leaf, where it takes one or 
two tutus, runs alongside the margin and takes one or two turns and then 
approaches close to where it began. The course of the mine is marked out 
by a narrow band of brownish fxass and the mine itself has a silvery? appear- 
ance. Not infrequently^ 4 or 5 caterpillars may^ be present in a single leaf. 

The caterpillars are subject to the attack of small, black Chalcids, 
which, however, are unable to keep them in check. Were the attack 
noticed early enough a spraying with tobaco extract might do some good. 
But it is usually finished before the casual observer’s attention is drawn 
to it. The citrus grower should make himself acquainted with the first 
symptoms and be on the look out for them. 

vSometimes the folded leaves are subsequently tenanted by mealy^ 
bugs {Pseiidococms sp.), which continue the injury ; but these are less 
injurious in Ceydon than in many other countries. Here, they* are 
attacked hj various enemies, the two chief being the caterpillar of the 
Lycoenid, Sfalgis epius West., and a Cecidomydid {DiaUplosis cocciM- 
vora Felt.). 

A moth very similar to that of the leaf-miner was reared by^' the ivriter 
from leaves of Melia Azedarachy but the pupa showed several points of 
difference. 

Other insects that have been observed or recorded recently^ as doing 
more or less damage to citrus trees in Ceylon are : 

i) Walkeriana sp. This large coccid encrusts the stem and branches 
and is heavily^ parasitised by an Agromy^'zid, Cryptochaeitmi curtipenne 
Ivnab. The scale is attended by a species of Cremastogaster , but the 
ants do not succeed in deterring the Cryptochaetmn. 2) Coccus viridts 
Green, or “ green bug’*. 3) Lepidosaphes heckii Newm. infests the fruits 
and leaves, causing the latter to crumple. 4) ToxopUra sp.. an aphis found 
occasionally^' on ymung shoots, but not sufficiently numerous to cause 
damage. 5) Tetr any elms mytilaspidis Hiley ; a mite closely resembling 
this occurs on the leaves, causing them to become yellow. 6) Apo- 
gonia comosa Kav., Melolonthid beetle reported as eating the leaves. 

Occasionally, from fruit that has fallen prematurely, small bright-eyed 
flies emerge. These are Drosophilids, whose habit is to lay their eggs in 
fermenting material. The fruit falls from some other cause and the flies 
probably^ infest it as it lies on the ground. 

1085 - Oiiorrhyticns sulcatus attacking Vines in the He d’Oleioiij France. — 

Rigoxarb, MAUCEt, in Journal d' Agriculture pratique, 1914, V0I. II, No. 29, p. 94. 

Paris, 1914. 

The vines in the He d’Oleron have been attacked by Otdorrkynckus 
sulcatm F., which appeared for the first time in 1913. The centre of in- 
fection is in the communes of Saint-Pierre, Saint-Georges, Dolus and Te 
Chateau. 

The. adult weevil devours the buds and shoots of the vines and the 
larva feeds on the roots of this and other plants (strawberry, raspberry, 
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peach, etc.). The damaged roots may succumb to their injuries, and the 
shoots whose tips are repeatedb^ damaged are short and knotty and 
cannot be pruned properly. 

Of the various methods of control, the simplest and most efficacious 
consists in collecting the adults in traps consisting of tufts of grass, moss 
or dried leaves, exposed at the base of the vines and inspected daily. A 
local syndicate collected as many as 90 lbs. of insects in two weeks by 
this method, and it requires about 7 000 insects to weigh i lb. 
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FIRST PART. 


ORIGINAL ARTICLES 


The Forests of Chile. 

by 

Federico Albert, 

Inspector General of Forests, Hunting and Fisheries, Santiago. 

Of the 185 939 400 acres which constitute the whole area of Chile, 
38 907 750 acres are covered wdth forest. The distribution of the forests 
is very irregular and is made clearer by dividing them into the following 
six forest regions : 

Region I, — From the northern frontier of the Republic as far as 
Taltal, including the promnces Tacna, Tarapaca and Antofagasta, of 
which only from o.oi to 0.03 per cent of the area (in all 52 000 acres) 
is w'ooded. The forests are composed of Prosopis Tamantgo, Cordia de- 
candra and other less important species. 

Region 11. — From Taltal to the river Choapa ; this includes the 
provinces Atacama and Coquimbo, of which only from 0.3 to 2.5 per cent 
(in all 226 600 acres) consists of forests. The trees here are Gourliea de- 
corticans, Caesalpinia brevifolia, Porlietia hygromeifica, etc. 

Region III. — From the river Choapa and to the south as far as 
the Maule. This district includes the provinces Aconcagua, ValparaisOi, 
Santiago, O'Higgins, Colchagua, Curico and Taltal, with a total of r 732 000 
acres of forest ; in the first four the forest area does not exceed 5 to 8.5 per 
cent, while in the last three it ma^^ amount to 12 or even 17 per cent. The 
forests of the first group of provinces contain only Acacia Cavenia, Belloia 
Miersii, Quillaja saponaria, Maytenus Boaria, Litrea cmistica, Boldoa 
fragrans, Cryptocarpa Peumus, Drimys Winieri, Prosopis Siliqtmstmm 
and other secondary species, while in those of the three last we already 
encounter Nothofagus macrocarpa, N. ohliqua and N. Domheyi, Gevuina 
Avellma, Kagemckia oblonga and Libocedrus cMImsis, with . other less 
important species. ■ , ■ ' ' 
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Region IV. — From the river Mattie to the river Valdivia, incltid- 
iiig the provinces I/iaares, Maule, Nuble, Concepcion, Araiico, Bio-Bio, 
Malleco, Cantin and a large portion of Valdivia, with a total of 5 700 000 
acres of forest ; the percentage reaches from 17.5 to 35,5. The abundance 
of forests increases in the following order : Valdivia, Bio-Bio, Malleco, 
Nuble. As far as the river Bio-Bio, the exploitable timber is furnished b}- 
the following species : Acacia Cavenia, Quillaja saponiiria, Maytemis Boaria, 
Litrea cansiicc., Boldoa fragrans, Cryptooaipa Peimus, Drimys Winter i, 
Nothofagus ohliqna, N. Domheyi, Gevuina Avellcma, Persea Lingue; in 
the south of Bio-Bio, Acacia Cavenia and Quillaja saponavia are absent, 
while in addition are found : Lomatia denicda, Myrceitgenia apiculaia, 
PodociAfptis andina, Prumnopitys elegans, Araucaria imhricata, Notho- 
fagii-s procem, Lanrelia aromatica, Myrceiigenia Luma, Nothofagus 
Pmnilio, Libocednis tetragona, Myrceugenia Temu, Myrceiigenia mtd- 
tiflora, and other less important species. 

Region F. — This extends from the river Valdivia to the peninsula 
Taitao, including the provinces Valdivia (southern part), Chiloe and Llan- 
guihue, with a total of ii 143 000 acres of forest (40 per cent of the whole 
area of the region). This region is already outside the range of Araucaria 
imhricata, Nothofagus procera and Lanrelia aromaiica, while Nothofagus 
ohliqua, Maytemis Boaria, Libocedrus chilensis, Nothofagus ^ Dombeyi, Persea 
Lingue and Podocarpus andina are not found beyond the Chacao canal ; 
on the other hand the following begin : Embothrium coccineum, Cald- 
chma paniculata, Wednmannia tricJiosperma, Sophoia tetraptera, Myrceu- 
genia Melt, M. planipes, Tepualia stipularis, Maytenus magellanica, 
Nothofagus nitida, N, betuloides, Libocedrus tetragona, Fitzroya patagonica, 
Lmireiia serrata, Eucryphia cordifolia, Podocarpus cMlina, Lomatia 
ferniginea and other species in small numbers, 

Region VL — This comprises all the territory of ^Magellan as far 
as Tierra del Fuego, and has some 20 million acres of forest, or about 30 per 
cent of its area. ' These forests consist of the trees mentioned as occurr- 
ing south of the Chacao canal, with the exception of Nothofagus nitida 
and Lomatia dentata, but gradually the number of all the trees decreases 
till there remain only Nothofagus betuloides and Maytenus magellmiica 
and some species of Myrceugenia as stunted shrubs. 

From the area of 38 million 'acres classed as forest, must be deducted : 
S go8 200 acres used as pasture, 18 576 950 acres which produce firewood 
only, and 6 092 i8a acres which only supply stakes and small wood ; there 
therefore remain only 5 002 no acres which can be exploited for large 
timber. 

A very important fact wrhich merits consideration also is that of these 
38 million acres covered with forest, 20 million acres are upon agricultural 
land, about 7 % million acres are under forest that is beginning to grow, 
or are pasture, or of uncertain classification and only ii 400 000 acres are 
on true forest land. On the other hand, nearly 10 million acres of true 
forest land which were formerly wooded are now completely cleared, the 
greater part being eroded 'and worn into gullies by rain, so that it will 
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soon come under the category of waste land. The immoderate deforesta- 
tion practised for the purpose of obtaining fuel, and the irrational system 
of cultivating steep slopes liable, to slip under the influence of heavy rains, 
explain the present existence of 153 000 acres of dunes and the want of 
water for irrigation, drinking purposes, etc., which prevails in the spring 
and autumn. 

The exploitation of the existing forests requires means of transport, 
viz, alteration of river courses, construction of roads and a thorough 
system of railways. Onh’^ concerns with abundance of capital (which 
latter is lacking in our country) could undertake such operations, all the 
more as the State does not possess the necessary funds to carry out the 
work at its own expense. Wealthy foreign capitalists are therefore required 
in Chile, where the}- will find an extensive and lucrative field for the 
development of their trade. 

Generally wmod in Chile is sold green as soon as it has been felled ; 
it is badly worked, or hastily piled up, so that it arrives on the market 
warped, cracked and out of shape. 

There are only a few firms which have drying apparatus and it is necess- 
ary to encourage and increase such plant, in order that the wood may be 
exported in the best condition possible. The consum|>tion of the country 
is not sufficient to absorb the enormous amount which should be produced 
by the forCvSts in the next few years. The export of vrood should be based 
upon transport by sailing shipvS, which is more economical than transport 

steamers, all the more, seeing that at present there are ro means of 
lowering steam freights, which are very high, amounting to from 30 to 
35 shillings per cubic metre (35 cu. ft. ) from Chile to Europe. 

The two first forest regions were exclusively engaged in importing, but 
they are now beginning to export pods of Prosopis SiUquasirmn, which 
contain from 35 to 50 per cent, of tannin ; they give a tawny yellow colour 
to leather and render it supple. Cordia dccandra, already rather a rare tree, 
yields a yellowish brown w'ood with pretty black markings and is used for 
ornamental veneering. The wood of Porlieria hygromeirica can be used 
for engraving. 

The third forest region also has to import w ood ; it furnishes the bark 
of Qidllaja sapamma, wdiich contains from 15 to 25 per cent of saponin 
and is largely exported. For furniture making are used the wood of Bellota 
Miersii, Maytenus Boaria and Drymis Winteri, -while the wood of Pro- 
sopis SiUquasirmn is used by the cabinet-maker and enlaycr ; it resembles 
that of Cordia decandra,' hut is already very rare. Acacia Cavema might 
be used for ornamental purposes, but is generally burnt for charcoal or 
used as firewood or by the wheelwright ; the same applies to the wood of 
Ltirea caustica and Prosopis SiUguastrum, The leaves of Boldoa fragrans, 
audits extract, the well-known holdoina, a remedy for diseases of the liver, 
tlieuirinal and digestive systems and also for internal parasites, should be 
important articles of export. The present stock of Nothofagus oUiqua^ 
N, macrocarpa and Lihocedms no longer sirfficesfor the most pressing needs 
of the .district, 
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Tlie lonrtli forest region, in its part to the north of the river Bio-Bio, 
exports Qidllaja saponaria bark, for it does not produce sufficient 
wood for cabinet-making even to supply its own requirements, and is obliged 
to obtain it from the provinces south of this river. These, which are 
usually called Ta Frontera'b possess' the richest forests of the Republic. 

In the first place we may mention as growing there : Nothofag%^s obliqua, 
yielding a dark red wood, hard and heav^q which lasts for 25 years and more 
in the ground, and is more resistant than that of most pines and is much 
used for beams, planks, wharves and piles. 

Nothofag'iis Domheyi, when its heartwmod is of a dark red colour, 
shot with pale reddish or greenish hues, is as durable as N. obliqua and a 
little harder ; in the trade the two timbers are confused. The pink Noiho- 
fagiis Dombeyi does not last long, while the white form, which coveis large 
tracts of country, could, owing to its low price, be used advantageously 
ill the chemical manufacture of cellulose, but its lack of durability renders 
it of doubtful value in the mechanical process where cylinders are used. 

The wood of Nothofagns procera, which is dark red with a slight violet 
reflection, is a little less hard than that of N. obliqua ; it is durable, easy 
to work and polish, does not break and is the material most used in the 
interiors of houses. On account of its good qualities, it is difficult to find 
a substitute. Doors, furniture and windows of this wood last indefinitely; 
it is also much used for small casks for ordinary wines and in cooperage 
generally. It is perhaps the best wood for the above-mentioned purposes. 

The wood of Lamella aromatica is of an ash}^ yellow colour, sometimes 
with dark spots or lines ; it warps and is not very durable in damp, but 
is much used, and with good results, for the interiors of houses and for fur- 
niture. 

Persea Lmgue wood is reddish, pinkish, or }"ellowish, sometimes with 
pretty dark rays. It is heavr^ hard, elastic and fibrous and adapted to 
all purposes. As it retains dyes well, this product is used in the imitation 
of nogal 'b '' caoba ”, etc., and is with good reason much appreciated in 
the country. 

The wood of Podocarp-us muiina is of a lemon-yellow colour, less hard 
and more supple than the preceding products, and is used in the interior 
of houses both by the joiner and the carpenter. It is not very plentiful. 

LiboceSms wood is yellowish white with pale brown rays, a little 
reddish in the centre ; it is supple, elastic, fibrous, perfumed, does not decay 
and is used for all kinds of building, furniture, carpentry, beams, posts, 
props, etc. It is much appreciated in the country, but difficult to exploit, 
because it grows on slopes far from all means of transport. 

Myreeugenia Luma ^fields a dark red, heavy, very hard, elastic wood, 
which does not decay and is most suitable for wheelwright’s and carpenter’s 
work, especially fin the making of poles, wffieel spokes, stakes, etc. 

The w'ood of Araucaria imbricata is whitish, a little yellowish, supple, 
hard and durable; it is employed for all kinds of structures, furniture, 
posts, and even beams, but as the tree grows on the summits of distant 
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inoiititaiES it laas only lately begun to be exploited. Tiie seeds of this 
tree serve as au article of food for the peasantry during inucli of the year. 

Tbe following would be very valuable woods for fiirniturej veneers, 
flooiiiig, etc,, both in Chile and abroad ; Gevtnna Avelkma, Lonmtia dentata, 
Prumno'pitys elegam and Drimys Winteri ; but, on account of the fashion 
of using foreign products, these will not be ai 3 preciated at home as they 
should, until the appreciation of the exported timber shows that we have 
not rightly valued our national riches. 

The barks of Persea Lingiie and of Drimys Winteri are decidedly 
important, and might be even more so ; these are richest in tannin (15 to 
30 per cent) when they are thinnest, and are stripped from the trees at 
the end of winter or in early spring. This bark is the best adapted for 
tanning leather for soles. 

The fifth forest region, in spite of its abundant forests, imports some 
timber of Nothofagim oUiqua, N, procera and Persea Lingne from the fourth 
region, as well as Weinmannid trichosperma, Caldchwia panicnlalaj So- 
phora ictraptera, Myrceugenia Meli, Teptialia stipnlaris, EucfypMa cor di- 
folia and Laurelia. The other species are not yet well enough studied and 
known, and are of less industrial importance. 

The wood of Fitzroya patagonica is light red or reddish brown ; it is 
very elastic and soft, but firm, fibrous and almost without knots ; it does 
not decay, is easy to cut, and does not warp or split. It is used for all kinds 
of work : furniture-making, carpentry, cooperage, musical instruments, 
packing-cases, and especial!}’^ for building in the south, as well as for sheds, 
partitions and roofs ; it is also exported abroad, This wood is much appre- 
ciated, but cannot be siifliciently exploited on account of the difficulties 
of transporting the giant trees from their habitat in the high mountains. 

Libocedf us ietragona and Podocarpns andina of the south replace by 
the quality of their wood the similar species which are f oitnd further north. 

Nothofagus nitidus and N* hetnloides cannot in the same way replace 
IV. obliqua of I^a Frontera, with whicli they have nothing in common but 
their popular name, for their wood rots, splits, warps and spoils. In the 
same way, Laurelia serf ala cannot replace theFrontera laurel", for, in 
addition to other defects, it is less durable and has a strong smell. 

The wood of Eucryphia cor di folia is dark reddisli, hard, heavy, resist- 
ant, does not decay in water, bnt rots when in contact witii the soil It 
is used in houses for carpentryo joinery, cabinet-iiiakiug ; also, with vary- 
ing results, for the piles of quays and for props, stakes, wheelwrights 
work, etc. The bark of this tree gives a hard leather and, contains as 
much tannic acid as that of Persea Lingue, or more. 

For flooring and high-class furniture , the following woods can be 
used : Lomatia ferruginea, Embothrium, Sophora, Tepmlia; as well as others 
which have been mentioned above, such as Gevuina, Lomatia deniata, 
Drimys. 

Good beams can be made from the wood of Caldclmia and Weinman- 
nia, and posts from the latter as well as from Sophorch Myrceugenia Melt 
and Tepualia g while Prmnnopiiys, Gevuina, Emhothnum, Myrceugenia 
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■planipes, M. nvuUifloni and Mayienus are used in carpentry-, and Myrcm- 
genia Mcli, PcFsea and So phot a for carts and wlieelwriglit’s work; the rare 
‘'ciiraiii” more or less replaces Nothofagtis procera for these purposes. 
Good charcoal can be obtained from Myrcengenia Luma, Cakicluvia, 
mannia, Sopkora, Mytceugenia Meli, Teptialia and Eucryphia ; the two 
latter are used by preference for building timber. 

All this would be very satisfactor3o were it not that the least useful 
species are the most plentiful and grow largest, while the most useful are 
the rarest and smallest, with the exception of Myrceugtnia Luma and 
M. Meli : these are fairty plentiful and form from 6 to 9 per cent of the 
forest trees, while the other species only amount to 0,5 or at most 2 per 
cent of the whole. 

The sixth forest region already imports much more timber of Noiho- 
fagiis ohltqim, N, procera and Persea than the fifth region, altliough it figures 
as possessing half the forests of the Republic ; it also takes from the fifth 
forest region small quantities of the wood of Libocedrus, Fitzroya, Wein- 
fuannia, Caldcluvia, Myrceugenia Meli, Tepualia and other trees, though it 
possesses the same species ; this is owing to the want of means of communi- 
cation, and to the fact that the trees decrease in size and become more 
irregular as the}^ approach the south and gradiialh/ disappear. 

^ There is a large field for exploitation and trade in the native timber trees 
which make up about 40 per cent of the forests in Magellan, but it must 
be borne in mind that lack of means of transport, the steepness of the land, 
the many new species unknown, in the wood trade, and the present and 
future high freights necessitate that the exploitation of these national 
riches should be undertaken by large firms. 

The stud}’' of Chilian timbers shows that there are very fe\v soft, supple 
kinds like Ftizroya and Lthocednis, but that, on the contrary, hard heavy 
species abound ; further, there is no substitute for' oak for making casks 
for fine wines. This accounts for the importation, in 1912, of i t/ million 
cubic feet of pine wood (chiefly Oregon pine, Pin-m taxifolia) to the total 
value of £ 160 000, of which 91 per cent came from the United States, 
and only 9 per cent from Europe. The same thing occurs in the ' case 
of oak staves, of which 1300 tons, worth £ 8000, are imported, while the 
value of the exported wood is only £ 23 000. With good iiianagcnient 
and ^administration,, the value of these exports might amount to nearly a 
million sterling, and be a source of considerable revenue to the coii,ntr}C 

Attempts are being made to supply the want of soft wood in Chile by 
planting rows of poplars, but their wood will never adequately replace 
deal' for general use. 

Plantations of pines on a large scale have only been made by some 
coal-mine proprietors, as at Uota and Curanilahue, while small plantings 
have been made by some of the more progressive landov/ners, The trees 
planted by the State on the dunes of Chanco ate a mere drop in the bucket 
as Tar as the present needs of the country are concerned and afford no 
adequate provision for future requirements.' Nearly all the plantations 
consist of poplars (usually Populm mgr a), Pinas kisignis or ' Eucafypius 
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i^lobidus, as rapid production is preferred to quality, to the exclusion of 
trees yielding good wood such as: Finns cctnariensis and P. maritima, 
Eucalyptus diversicolor and E, resinijcra, Cupressiis macrocarpa and C. io- 
rulosa, Acacia mdanoxylon, Qucrciis p&dimculata, Picea excelsa, Finns 
■ponderosa and P. mitis, Abies, Picea, Larix, etc. It would be well worth 
while to organise also in Chile syndicates, and national and foreign societies 
well provided with capital, which could turn their attention to the pre- 
servation, good exploitation and re-planting of the forest land of the Re- 
public, taking as a basis the best native species, and at the same time plant- 
ing such exotic trees as are acclimatised and grow*' even better in Chile 
than in their original habitat. 

The want of foresight as regards the preservation, exploitation and 
plantation of forests is such, that any firm undertaking this work on a 
serious basis, can be assured of the future of its industry, all the more, 
as no one in the country thinks of future needs, and scarcely even considers 
present necessities. 


List of the trees mentioned above with their local names. 


Acacia Cavenia . . . 

espiiio comtiii. 

M yfcetigenia apiculaia- 

an'ayaii. 

Amucaria imhricata. . 

araucaria, pifiou. 

„ Luma . 

luma. 

Bellota Miefsii . . . 

belloto. 

„ Meli . . 

meli. 

Boldoa fragrans . . . 

boldo. 

„ muUiflora 

pitra. 

Caesalpina hremioUa. . 

algartobo. 

„ planipes . 

peta. 

Caldclmia paniculaia . 

tiaca, 

„ Temu . . 

temu. 

Cordia dccandra. . . . 

airbon. 

Nothofagus bctuloides. . 

roble de Magellanes. 

Cfyptocarya Peumtis . 

peumo. 

,, Dombeyi . . 

coiliue. 

Dfimys Winteri . . . 

catielo. 

,, macrocarpa 

roble dc Colcliagua. 

Emhothfuim coccineum . 

cimelillo. 

„ nitida . . 

r. de Cliiloe, 

Eucryphia cordifolia . 

ulmo, mticriuo. 

„ oUiqiM, , . 

roble pelHn. 

Fitzroya patagonka . . 

alcree. 

„ procera, . . 

raiili. 

Gemina Avellana . . . 

avcllaiK). 

„ PunviHo . 

nine. 

Gourliea decor ticam . . 

cliauar. 

Persea Lingue 

lingue. 

Kagemchia ohliqua . . 

bollen. 

Podocarpua andina . . 

mauiu. 

Laurelia aromaiica . . 

laurela. 

„ chilina . . 

man in. 

„ , serraia. . . , 

Imahuuii, laurda. 

Porlieria hygromelrica . 

guayacan. 

IJhomlms cMlmms . . 

cipres. 

Prosopis Siliqtmslfiim. 

algarrobo. 

„ tetmgqmi , 

cipres de ihiaitecas. 

„ Tamar ago . , 

taniarugo. 

Litrea cmtstica .... 

litre 

PrtmtmpsUys ekgana . 

lleugue. 

Lomatia dentata . . . 

racial. 

Quillaja saponaria . . 

(juiliai. 

,, fcrruginca , . 

ImiiiCiue. 

Sophora Utrapteva . . 

pcKi. 

Maytenus Boaria . . . 

maiten. 

Tcpualia stipularis. . , 

tepiL 

„ mageUanica . 

ra. dc MageWancB, 

Wemmnia trichosperma tefiiu. 
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Ttie De¥eIopiiieiit of the Dairy Industry in Hungary (1). 

by 

Br. IstvAn Koerfek, 

CM&f of the Dairying Section of the Hungarian Ministry of Agriculfure, Budapest, 

Of late years the Hungarian dairy industry has altered its aims, for- 
merly it dealt chiefly with the various methods of utilizing the milk that 
was produced, w^hilst at present, without giving up its old principles, it 
seeks to increase the ^deld of milk itself. 

According to the last census, Hungar}^ possessed 2 Soo 000 cows, 
which yielded about 808 million gallons of milk ; at a price of 5.9 d per 
gallon, this represents a value of £ 19 867 700. For this estimate we have 
taken as basis the average ^deld of each of the breeds as shown in Table I. 


Tabi.e I. — Average yearly yield of the various breeds. 


Breeds 


Hmgariaa' . 

■Red spotted: 

Slmjnetital & Piiizgau ...... 

Gray Alpine 

Other breeds 

Buffaloes . 

Total 


'j ■ 

i Average yearly yield 


Head 

1 

j 

' Per cow, gals. ! 

1 ! 

1 ' Total," gals. 

i , 

1 630 000 

1 , i 

■ 198 ' 

124 740 000 

, ; I 700 000 

i 

: 330 

561 000 000 

. j 90 000 

396 

35 640 000 

! 290 000 

i 242 

1 70 400 000 

! 90 000 

1 176 

15 840 000 




; 2 Soo 000 j — I 807 620 000 


In 1913 the value of the exports wms as follow^s : 


£ 

Milk ^ 443 03 -I 

Butter 206 571 

Che^e 88 390 

Total ... 797 995 


The milk and its products w^ere exported to the following , countries : 
Austria, Bosnia-Herzegovina, Germany, Switzerland, Italy, Netherlands, 
^Rumania, Serbia, Bulgaria, Albania, Greece, Turkey in Europe and in Asia,. 
Bgypt, United Kingdom, Russia and United States. 


{Ed.}. 


(i) See No. 678, B, July 1914 
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The total exportation of milk, butter, cheese and condensed milk cor- 
responds to 36 029 532 gallons of milk. Comparing these figures with the 
807 620 000 gallons of milk produced and mentioned above, it will be seen 
that our exportation of milk represents 4.46 pet cent of the total production. 

During the closing years of the nineteenth century there were stiE 
many communes in Hungary in v/hich milk could not be disposed of at 
anything like profitable prices. This fact induced the Ministry of Agri- 
culture to favour the institution of cooperative rural dairies . These w^ere 
at first rather collecting centres than real dairies, the cream being taken 
to the central dairies and the skimmed milk sent back to the members. 
Created by two joint stock companies, the central dairies are under the 
control of the State, w^hich subventions them. They produce butter of the 
highest quality, much appreciated at home and abroad. The first central 
dairy was opened at Temesvar in 1899 year others were 

founded at Dombrovar, Veszprem and Szabadka. 

Three or four years after the organisation of these dairies, a certain 
number of the cooperative creameries, especially the larger ones, W'cre no 
longer satisfied with the sale of milk but started the manufacture of butter 
on their own account . At first this new departure proved very remunera- 
tive, especially when, owing to the foot-and-mouth disease and the lack 
of fodder, the yield of milk diminished considerably, both in Hungary and 
ill the neighbouring countries. Nevertheless the foot-and-mouth cfisease 
which raged in 1912 revealed clearly that the recent efforts of the cooper- 
ative dairies had not yielded good results. 

Since 1906 it has been a constant struggle, every year in one part or 
another of the country, sometimes against the drought and the shortage 
of fodder, at other times agaist floods or foot-and-mouth disease. It 
was natural that these adverse circumstances should lead to an increase 
in the prices of milk and butter, which in its turn caused the butter from 
the Hungarian dairies, which until then had been for the most part in de- 
mand on the Austrian markets, to be gradually ousted by Danish butter, 
which was preferred for both its price and its quality. The cooperative 
dairies suffered great losses and at present a number of them have given 
up, making butter and limit their activity to the collecting and carrying 
of cream. They have thus led to the creation of three new central butter 
dairies in three counties. The management of these butter dairies has 
recognized that in order to improve the quality of Hungarian butter it 
was necessary to adopt all the measures suggested by the progress in science 
and technique, and since then the cream has been pasteurized and pure 
culture starters have been used. 

Cooperative dairies do not develop to the extent that would be desir- 
able for the progress of the Hungarian dairy interest.' This is to be attri- 
buted to the fact that in some parts of the country the small farmer is not 
convinced of the utility of cooperative dairies. More than once it has 
happened that small farmers have abandoned the cooperative dairy if in 
the same commune some dealer has paid a fraction of a penny more for 
their milk. Still, the commercial spirit of our small farmers is awakening, 
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and I hope that tlie principle of cooperation will gradually gain ground 
among tlie producers of milk. 

As for the production of our cooperative dairies, the following data 
are available. Since 1897 cooperative dairies have been founded in greater 
numbers ; iii that year 34 cooperative dairies with 5937 shares produced 
420 759 lbs. of butter ; their receipts amounted to £ 22 470. At the end 
of 1913 , 573 cooperative dairies were in full activity ; they turned out 
4730 000 lbs. of butter and their total trade amounted to £ 418 150. 

The new tendency is to increase the milk yield of our cows, wliicli lias 
been judged ' insufficient. The average 3?’early yield of the countiy corre- 
sponds to 308 gals, per coy/. Comparing 'these figures with the results 
obtained in the States of Western Europe, it must be recognized that there 
is still much margin for improvement in the production of milk in Hungary. 
The returns of the dairy industry in the States of Western and Northern 
Europe are twice as great, in Holland even two and a half times as great, 
as in our country. 

'With a view/ to increasing the production, milk record associations 
have been organized. The field of their activity is in the county agricultu-' 
xal societies, where they act as sections for cattle breeding or milk recording. 

At present milk recording is carried out in 17 societies, in 36 districts, 
in which 17 000 cow’s belonging to 635 owmers are submitted to methodical 
control. In one district to which the neighbouring herds are admitted, one 
inspector records the performance of about 500 cows. The inspectors 
follow a three months course of instruction in miUc control, which is held 
in one of the dairy schools and to which only pupils who have attended a 
dairy school of the country and who are aquainted wdth the practice of 
dairying are admitted. In each county agricultural society, the section 
of milk records registers the controlled animals in a local herdbook, and tb.e 
cows whose yield attains at least 660 gals, during one lactation are also 
admitted to entry in the national herdbook. In order to defray part of 
the expenses entailed by the milk control, as w-ell as the salary of the inspec- 
tor, etc., ,the societies or control sections receive in the course of three 
years, a subvention of 2000 crowms (£ 83 65 8f^) per annum ^ from the Go- 
vernment. The work of the record societies is under the supervision of 
the Ministry of Agriculture, whose dairy section revises the results sent 
ill by the milk inspectors. The milk record societies held last year their 
first national conference, at w-hich a proposal v/as made to found a central 
milk recording station as soon as milk recording has been instituted in 
fifty districts. The duty of this station wall be to control the work of the 
sections. 

The record associations ate very important in Hungary from the point 
of view’' of , the increase of the production of milk. The experience gained 
in the country and abroad shows that the average yield of each cow 
subjected to record increases by 44 gals, during the very first year. Thus, 
if only 5 per cent of the stock of cows, or 140 000 head, be submitted to 
systematic control, the surplus of milk will be about 6 173 000 gals., worth 
£ 151 667. Besides the increase of milk yield systematic and economic 
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feeding and the keeping of pedigree books, the artificial feeding of calves 
is also aimed at (i). 

Owing to the constantly increasing importation of cheese, efforts 
have also been made to start cheese factories. Nevertheless as the lack 
of fodder and the foot-and-moiith disease often hinder the increase of the 
production of milk, cheese daii^dng has not yet made much progress. Be- 
sides, this branch of the milk industry requires much more experience and 
technical knowledge and is more risk^^ than butter making, in which pro- 
gress is clearly noticeable. The recent increase in the consumption of butter 
is due to the high prices of lard. 

The kinds of cheese made In Hungary are especially Hungarian Em- 
mental, Trappist, Romadottr and Magyarovar, the latter resembling the 
Tilsit cheese made in the iiortli of Germany. This industry was introduced 
into Hungary by Swiss cheese-makers who have established themselves 
in the mountainous parts of the country and make handsome profits. 
Eately these cheese-makers have established their factories by preference 
in the w^estern parts of Hungary,, because in the South the demand for milk 
has increased, its price has gone up and turning it into cheese is not remun- 
erative. TlieEmmental andGmyere cheeses are for the most part made in 
the dairies at Repcelak, Baiioc and Nagyszecseny ; the soft dessert cheeses 
are made at Sdrvar, Pusztadoi: and Kisber, and most of the Magyarovar 
cheese at the cooperative dairies of Moson county. 

The number of milk ewes is about three million. (In 1913 the total 
number of sheep wms 6 600 000). Calculating on an average yearly produc- 
tion of 8.8 gals, per ewe, the total yield may be estimated at 36400000 
gals,, which, at 5.45 d per gal., are worth £ 600000. The ewes’ milk is 
used in the manufacture of Brindza or Eipto cheese (2), much esteemed 
abroad. In 1913, Hungary exported 55 4S6 cwt., of it, of the value of 
£ 126 873. 

During the last ten years our exportation of milk and milk products 
has not kept pace with the increase of the production of milk, and this 
must be due to the increased home consumption of these articles. Only 
a short time ago, butter, especially in the provincial tovv^ns, was used only 
at dessert, whereas now it has become a popular article of diet. 

The greatest consumer of milk is Budapest ; its 900 oco inhabitants 
consume daily 66 oco gals., ox about 0.6 pint per head. In the capital two 
^ great firms supi)ly 33 oc-o gals, per diem ; one, which delivers 26 400 gals., 
is organised on a cooperatiTe basis; the other, which sells 6' 600 gals,, is 
a joint stock company. The farmers send their milk to one of the Buda- 
pest railway stations and sell it at 9 i and g % d per gal. The public 
pays IS 2 % i per gal. for the best milk in bottles delE^exed at the consumer's 
house, and is or is id for milk in cans. 

For the last three or four years, among the other large cities of Hungary, 
Teiiiesvar and Nagyvdrad: have also started municipal dairies ; but, as the 

(1) See No. 1029, B. Nov, 19:14- (A^-) 

(2) See No. 1669, 1912. (Fd.) 
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initial difficulties are not yet overcome, we cannot give exact data on their 
results. 

In Hungary the consumption of milk has considerably increased, 
especially owing to the anti-alcohol campaign. The daily consumption 
per inhabitant may be estimated at a little over half a pint ; thus, taking 
the population of Hungary at 18 % miliions, the yearly coiisiimption of 
milk is 446 million gallons, or 55 per cent, of the total amount of cow's 
milk produced. 

Basing our calculations on the available data and taking into consi- 
deration the prices of concentrated foods, w^e have been able to determine 
the cost of production of milk in, this country, wffiich is set forth in the follow- 
ing table : 

Cost of production of i gallon of milk 

Daily yield 
gals 

0.88 

X.IO 

1.32 

3^-54 

1,76 

x.gS 

2.20 

2.42 

2.64 . 

3.30 ■ * • 


Correspotidirtg 

cost 

d 

9-9 

7*9 

6.6 

5*7 

4.9 

4-4 

5*9 

4.4 
4-9 

4.4 


The Control of Plant Diseases in Sweden 

by 

Prof. Jakob Eriksson, Stockholm, 

A. Introduction. 

Many years have elapsed since Sweden began to take measures for 
the control of plant diseases. The first step in this direction was made in 
1876 by\the appointment of a Botanist at the Experiment Station for 
Agricultural Chemistry attached to the Royal Acadeni}^ of Agriculture 
and situated at Experimentalfaltet near Stockholm. For the appoint- 
ment of the Botanist the Swedish Riksdag had voted a sum in 1875, and 
this was renewed for a series of years. The Botanist had the duty of 
making, during the summer, botanical investigations connected with the 
experiments carried out by the Station of Chemistry. On December 17, 
1876, the writer was named Botanist. 

In 1886 a special Botanical Institute, that is to say the Experiment 
Station for Plant Physiology (Vaxtfysiologiska Eorsoksanstalten) was 
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founded by the side of the Chemical Station. In 1885 the Riksdag had 
voted the necessar}- yearly funds for it. The Botanist became the chief 
of the new station and was entrusted with the drawing up of the detailed 
regulations and instructions for the 16 State Seed Control Stations, which 
were approved, the former in 1886, the latter in 18S8. The duties of the 
chief included also the inspection of these Stations during the years 1888 
and 1889. 

In 1889 there was a disastrous attack of rust on the oats in Sweden:' 
the total crop of the whole country was about 160 000 tons below^ the 
average of the preceding ten years. According to a pro|)osal of the chief 
of the Station, the Academy of Agriculture presented to the Coveriiment 
on January 20, 1890, the request that a sum of £ 550 be voted for new, 
thorough and extensive investigations into this rust during the years 
1890 to 1892. On February 14 the Government granted the sum de- 
manded and the work began immediately. As assistant for this investi- 
gation Dr. G. J. Henning was attached to the Station up to April 1894. 

On June 22, 1905, the American gooseberry mildew {Sphaerotheca 
mors-tmie) was observed for the first time in a Swedish garden (at Blek- 
inge in the south of Sweden) . In a short time the disease spread to several 
other localities. In investigating the matter it was found that the disease 
had been introduced by means of gooseberry bushes which had been sent 
direct some 3^ears previously from a Danish nursery. A leaflet was imme- 
diately distributed to put farmers on their guard against the X->Q>^'S'Site. 
On September 22 the Government enacted a provisional law^' against the 
importation of gooseberry plants and fresh gooseberries into Sweden, 
At the same time the chief of the Station addressed to the Governments 
of all the countries of Europe in which gooseberries are cultivated, an 
ax)peal to put themselves on the defensive against the approach of the enemy. 
In the course of the following year (1906), the disease having invaded the 
neighbourhood of Stockholm, further measures were taken. The Govern- 
ment allocated a sum of £ 55 for the control of the fungus. On 
September lo of the same year the Government prohibited, until further 
orders, the transport within the country of gooseberry plants or parts of 
plants, with the exception of the fruit. B’y means of articles in a great 
number of Swedish newspapers the pu]>lic was warned of the danger that 
threatened this important crop. The most rapid and efficient meavSiires 
were recoiiiinended for the eradication of the pest. Unfortunately tliis 
appeal remained without effect. During the succeeding years the disease 
sjjread more and more ; at present it is frequent in most of the Swedish 
gardens. The laws against the importation and transport of gooseberry 
bushes were repealed in April 1910. 

Since 1907 the Botanical Station has formed part of the Central Agri- 
cultural Experiment Station (Centralanstalten for forsoksvasendet p& 
jordbruksomrddet) as Division of Agricultural Botany (Afclelningen 
for landtbruksbotanik). In 1907 also some changes were made as to 
the buildings, etc., of the Station. A new piece of land for experiments 
and a new building were placed at its divSposal. Since, 19x4 the Division 
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disposes of an annual budget of £ 973 los. Out of this sum the chief 
gets £ 410, with a periodical increase of £ 33 for seniority. The 
assistant receives £ 165, and the laboratory help £ 3S los. Tor the 
experiments £ 337 10 s. are set apart. 

On October 2, 1912, potato canker [Synchytrinm endobioticum 01* 
Ckryso-phlycth endohiotic-a) v?as observed in Sweden. Efficient measures 
were immediately taken to eradicate the disease, a.Tid apparently with 
happy results (i). 

On October i, 1913, I retired, having reached the age limit fixed by 
the law, and on April 24, 1914, my post was occupied by Mr. E. J. Henning, 
professor at the Ultuna College of Agriculture. Mr. C. T. V. Hammarlnnd 
is at present attached to the Division as assistant. 

B. — Work or I'HB BoXANICAX vSXATION at ExPEKIMENTAnRABTET. 

a) Varimis work. — During the first years, several experiments 
of cultures in solutions were made with the object of investigating the in- 
fluence of certain mineral salts, considered poisonous, on certain plants. 
But even as early as that some research on plant diseases was made. 

At the same period popular pamphlets on various diseases were issued; 
such were papers on Nectrici clitissima, on Exoascus Primi, etc. ; they 
w’cre followed by the publication of .special studies, for instance in 1879 
on Typhula grmninum, in 1880 on Sclerotinia Trifolimn, in 1883 on Clado- 
spot mm herbarum, in 1S84 on Phytophthora injcstans, and in 1885 on Scole- 
cotrichum graminis, Phragmidium subcorticumi, Sphaerotheca pmmosa^ 
Uncimila Aceris and U. Tulasnii, Asteroma radios-um, Fimcladimn dendri- 
ticum and F. pirinum, Morthiera Mespili and others. In 1890 a suminar3r 
of observations made in the course of several years on a great number 
of the diseases of various plants was published under the title of “ Some 
diseases of cultivated plants and the means of controlling them 

Since 1890, the presence of parasitic fungi in the samjAes sent to the 
Station has been determined, and information as to the nature of the di- 
seases and on the corresponding treatment is forwarded to the senders 
of the samples. Whilst the number of such samples rarely reached xoo 
before 1902, it has often been 300 and 400 during recent years. The highest 
figure was reached in 1907 when the number of reporters was 464 and the 
number of specimens and questions was 537. 

Besides the above work, the officials of the Station have visited the 
various infected localities of the country to make investigations on the spot 
and to give farmers information and advice. 

b) Research on the rust of cereals. — * In 1894 and 1S93 the first 
preliminary publications on certain results obtained during, the years 
2890-1893 appeared. In 1894 : “ Principal Results of New Investigations 
into the Rust of Cereals '' (2), and in 1893 A' On the Specialization of Para- 

(1) See B. July 1913, p. 1006, and No. iS, B. Eeb. 1914. 

(2) According to the wish of the author, the title.s of articles publishec! in Swedish 
are here translated. 
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sitism in Cereal Rusts'', Favourable Influence of Cold on tiie Germina- 
tion of the Spores of Certain Fungi ", '‘Is the Rust-resistance of the 
Various Varieties of Wheat Constant or not? " were published. 

A detailed account of the results obtained between the years 1890 
and 1893 was published in June 1896 tinder the title “ Die Getreideroste, 
ihre Geschichte uiid Natur, sowie Massregeln gegeii dieselbeii The 
1894 Report and the detailed account of 1896 were written by the 
chief and the assistant of the Station together. 

Ill a series of more or less ample works published successively, after 
new research, and written by the chief of the station, many subjects 
connected with the rust of cereals were examined in detail. Among theses 
publications may be mentioned the following: in 1896, " Which are the 
Grasses which can communicate Rust to Barberries? ", “New Research 
on the Specialisation, Propagation and Origin of Black Rust ", and “ Bar- 
berries Bearing and Propagating Rust "; in 1897, “ Further Observations 
on the Specialisation of Black Rust New Observations on the Nature 
and Propagation of Crowned Rust “ Characteristics of the Brown Rust 
of Cereals “ On the Duration of the Capacity of Germination of the Win- 
ter Spores of Certain Kinds of Rust " ; in 1899, “ New Studies outlie Brown 
Rust of Cereals " ; in 1900 and 1901, “ On the Origin and Spread of Cereal 
Rust by Means of the Seed"; in 1902, “ 1 st der Timotheengrassrost 
eine selbstandige Restart oder iiicht?, " “ On the Specialisation of Cereal 
Black Rust in Sweden and in Other Countries " ; in 1903, “ On the Vege- 
tative Parts of Yellow Cereal Rust " ; in 1904 and 1905, “ Ueber das vege- 
tative Leben der Getreiderostpilze ", I-IV ; in 1905, “ Zur Frage der 
Entstehuiig und Verbreitmig der Rostkrankheiten der Pfianzen " ; and 
in 1908, " Neue Studieii liber die Specialisieruiig der grasbewohnenden 
Kronenrostarten 

With the prelmiinar3’‘ communication of 1894 mentioned above, and 
especially with the detailed report of 1896, the question of the rust of ce- 
reals entered upon a nev^ phavSe. 

From that moment it became evident that among the rusts attacking 
the common cereals (wheat, rye, barle^^ and cats), six different species w^ere 
to be distinguished,, namely: P, gfaminis, P. glumarum, F. cUspersa, P. tri- 
tioimi, P. simplex, and P, coroniicra ; and for the commonest grasses, 
the very similar rusts of v/hich had alwa^^s been regarded as identical 
with those of cereals, six other species: P, Phlei-pfatensis, P. hromina, 
P. agfopyrina, P. hokina, P. Triseti and P. coronata. 

In the two above-mentioned publications, the principles of the spe- 
cialisation of 'fungi were set forth and discussed. In one and the same 
species of fungus several different strains be distinguished; these are 
distinct from each other from the biological point of view, and are called 
“ specialised forms " (f. sp.): P. graminis, for instance,, which attacks 
the four cereals and also a great number of grasses, includes among other 
forms the f. sp . ' livenae^ living on oats, Dactylis, Alopecufus^ Milium and 
certain other grasses/ but incapable of transmission to wheat, rye or barley. 
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la the fall Report mentioned above, the whole life and cycle of evoln-” 
lion of the different kinds of rust, as well as the essentially different degrees 
of resistance of the various cereals to the various species of rusts, are de- 
scribed in detail* 

The greatest care has been bestowed on the study of the hibernation 
of these fungi and the appearance of new outbreaks of disease on the follow- 
ing year’s crop. It v/as believed that these two questions were completely 
solved by the existence of winter spores, and that these spores lived un- 
changed until the following spring, when they germinated and gave rise to 
new outbreaks of the disease. The new investigations did not, however, 
support this opinion generali3^ accepted b^" the learned. The winter spores 
alone were not sufficient to solve the problem of hibernation. Numerous 
observations made in the course of several years led me to suspect the 
existence of an interior germ of the disease in the grain itself or in the young 
plant growm from it. These suppositions were presented to the public 
for the first time in the -works that appeared between 1897 and 1900, and 
especiall}’^ in the memoir On the Origin and Spread of the Rust of Cereals 
by means of Seed ” (1900-1901). 

Ill these publications the hypothesis was advanced that the fungus 
was present in the cell of the host in a special state ; that it lived under 
the form of a plasma, and that it contracted a kind of simbiosis with the 
protoplasm of the cell. It is this association which has been called '' myco- 
plasm’’. At a certain period of development of the host plant, during 
a certain season, and when external conditions (heat, moisture, light, etc.), 
are favourable, the m^^coplasm abandons its state of plasm, issues from 
the cell and forms a perfect spore-bearing mycelium giving origin to rust 
pustules. 

In 1902 and 1903 this hypothesis was subjected to a scrupulous exami- 
nation, in which the new methods of cytological preparation were applied. 
Dr, G. Tischler, lecturer at the Heidelberg University, took part in these 
investigations as collaborator during both summers. The results of this 
C3^tological investigation were published in a series of memoirs ifnder the 
title Ueber das vegetative Teben der Getreiderostpilze”, I-IV {1904-05), 
in which the phases of the vegetative life of these fungi ate described. 

It was easy to foresee that a new theory as subversive as this would 
meet with opposition. This opposition led to answers on my' part, published 
in the memoirs of 1904 and 1905, as well as in several special pamphlets, 
including the following: in 1903, '' The Researches of Professor H, Marshall 
Ward on the Brown Rust of the Bromes and the My coplasm ITypothesis ” ; 
in 1910, Ueber die Mycoplasmatheorie, ihre Geschiclite uiid ihren Tages* 
tand" ; F. Zach’s cytologische Untersuchmigen liber die Rostflecfcen des 
Getreidesund die Mycoplasmatheorie”; in 19x2, “Rostige Getreidekdruer 
und die Ueberwiiiteriing der Pikspecies” ; and in 1914, ” On the Appear- 
ance of Rust Spores and Mycelium in the Seeds' of Cereals 

c) Studies on other kinds of rusts^ — In 1898 a note entitled ” Study on 
Puccinia Ribis^\ containing the history of the development of this fungus,' 
was published. 
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In 1896 appeared a pamphlet : “ Some Observations on the Vesci- 
cniar Rust of Weymouth Pine In this it is shown that the relationship 
existing between Peridermium Strohi and Cronartmm ribicola is not always 
sufficient to explain the occurrence of this rust. On both kinds of host 
plants {Pimis and Ribes) the fungus can live from one year to another 
when one of the hosts is absent, or when the distance between them is 20 or 
30 miles. 

Hollyhock rust [Puccinia Malvaceanm) has for a length of time been 
the object of very extensive research ; the results are published in two 
Reports, one of 1911 under the title '' Der Malvenrost, seine Verbreitung, 
Natiir und Entwickelungsgeschichte ”, the other of 1914 bearing the title 
''Experiments of Immunisation of the Hollyhock against Rust”. It 
appears from the first work that the reappearance of the disease on the new 
growth cannot be sufficiently explained by the fungus spores. Two forms 
of spores have been recognized, similar to each other morphologically 
but having a different way of infecting. The second work shows that the 
vitality of the fungus living in the latent state in the inside of plants, may 
be arrested or weakened by introducing a liquid fungicide into the roots 
of the host plant or by watering the soil in which the hosts live with a weak 
solution of sulphate of copper. 

d) Studies on other plant diseases. — During the years 1898-1902 
and 1 91 1, a disease attacking several root crops and knowm under the 
name of Rhizodonia violacea was studied. The results of these investi- 
gations were published in 1903: " Some Studies on Rhizodonia molacea 
on Carrots”, and in 1913 : " Studies on the Disease caused by Rhizodonia 
violacea ” (x). 

Since 1905 extensive research has been carried out on the American 
gooseberry mildew {Sphaerotheca mors-uvae). The results of these investi- 
gations are published in about thirty papers, among which we quote the 
following: in 1905, “The American Gooseberry Mildew in Sweden”, 
“ American Gooseberiy Mildew, its Nature, its Propagation, and the Means 
of Controlling it ” ; in 1908, “ Stachelbeermehltau iind Stachelbeerkultur ” ; 
in 1909, " Einige Versiiclie das Wititerstadium des amerikanischen Stachel- 
beermehltaiies mit Fungi ciden zu toten”, “Die verschiedeue Empfang- 
lichkeit der Staclielbeersorten im Kampfe gegen den Amerikanischen 
Stachelbeermehltau ”, 

Two of the most destructive diseases of fruit trees, Monilia fructi- 
gena and Af. cinerea, have been the object of continued research (2). We 
may mention here the publication : “ Zur Kenntniss der durch Monilia- 
Pilze Iiervorgemfenen Bliiten- und Zweigdiirre unserer Obstbaume”. 

On another equally destructive enemy of fruit trees, the apple mildew 
{Podosphaera leucotricha), a communication was made in 1908 in the paper: 
“,Der Apfelmehltau und seine Bekampfung”. 

A new disease which until then had not been observed, caused by 


(1) See No. 426, B, Apiil 1913 ; and B. July 1913, p. 1007. 

(2) See July 1913, p, 2 :oo 7 ‘ 
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Exosporium Ulmi, was the object of minute investigation dtiriiig the years 
igo^ and 1906. The result was published in 1912 in a paper “ Ueber 
Exospormm Ulmi n. sp/h 

During recent years several potato diseases have been studied. In 
1912 the results of an exaiiimatioii of the felt disease of potatoes {Hypoch- 
nm Solani, RMzoctonia Solani) were published in the article Felt Disease 
of Potatoes’" (i). 

In order to ascertain the influence of a solution of formalin spread on 
the soil in which potatoes grew, on potato canker or black scab {Synchy- 
trium endohioticmn or Chrysophlyctis endohiotica) some special cultures 
in boxes w^ere organized during the summer of 1913. 

In 1912 a summary of the results of research carried out for many 
years on the diseases of beets was published. This work bears the title 
Fungus Diseases on Sw^edish Beet Crops ” (i). A more detailed report 
of one of the diseases {Uromyces Betae) mentioned in the said work, was 
given in 1914 tinder the title “ Some Studies on Beet Bust 

A summary of research concerning the diseases of cucumbers (i) was 
published in 1913 in the work “ Fungus Diseases of the Swedish Cucumber 
Crop”. 

In 1910 I published a manual bearing the title ” Fandtbruksvaxt- 
emas Svampsjukdomar In 1912 an English edition, revised and some- 
what enlarged, appeared under the title of ” Fungoid Diseases of Agricul- 
tural Plants”. A German edition "'Die Pilzkraiikheiteu der laiidwirt- 
schaftlichen Kulturpflanzen ” was published in 1913, and a French edition, 
'%es maladies cryptogamiques des plantes agrkoles et leur traitenieut ” , 
in 1914. 

e) Efforts for the establishment of international collaboration with a 
view to controlling the diseases of cultivated plants. — The idea of such an 
international collaboration w^as mooted for the first time in 1890 at the Inter- 
national Congress of Agriculture and Forestry at Vienna. At that time 
I presented a proposal aiming at an international agreement for the defence 
against such diseases. A great number of motions all tending to the same 
aim have been presented since at International Congresses: Paris (1900), 
Rome (1903 and 1905), Vienna (1907), Rome (1907 and 1908), Montpellier 
(igo8), Rome (1909,1910 and 1911), Paris (1912) and Rome again for the 
eighth time in 1913. 

In view of an efficient control of plant diseases, a Bill was prepared for 
Sweden in June 1913, and the Swedish Government is having it examined. 

But the most important diseases, those which are responsible for at 
least 90 per cent of the yearly losses, cannot be advantageously controllied 
by legislative measures. In a Report presented to the International 
Conference on Phytopathology (held in Rome from February 24 to March 4, 
1914) and bearing the title Phytopathological problems : the diflereiit 
diseases require difierent measures ” , I called attention to this important 
fact. 


[Bd.). 


’'(i) See B, July 1913, p. 1007. 
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C. •— Work of Official Botanical Institutions. 

At the Ultima Agricultural College, near Upsala, prof. Henning has 
studied some fungi and insects injurious to crops ; lie has besides given 
advice and information as to the methods of controlHiig them and has 
published works on these subjects. 

At the Aliiarp College of Agriculture, near Bund, Prof. T. Hedlund 
has studied several parasitic fungi and especially those of root crops. lie 
has also published reports on the results obtained by his research and he 
lias distributed papers dealing with these subjets among farmers. 

In connection with the extensive -work for the improvement of seed 
carried out by the Svalof Station for Seed Improvement (Sveriges 
Utsadesforening i Svalof) several plant diseases have been studied. Re- 
ports upon this work have been published by oiSicials attached to the Insti- 
tution, and especially by Dr. H. Nilsson-Ehle and Dr. H. Tedin. 

The State Forest Experiment Institution (Statens Skogsforsoksans- 
talt i Stockholm) has commenced of late years investigations in forest 
pathology. Memoirs concerning diseases of conifers and some other 
species have already been published. These publications are due to the 
Assistant of the Institution, Dr, G. Eagerberg. 
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1086 - Report of tile Wmk of the Experiment Stations and Experiment Fields o! 
Annam, 1913 . — Devraigne, George (Chef des Services Agricoles et Commerciaux 
locaux de TADnam) in Bulktin economique do rindochine, Year 17, No. io8^ pp. 348*363. 
Hanoi-Haiphong, May- June 1914. 

L — Experitmms with industrial plants. — The Caravonica variety 
of cotton was experimented with at the station of Hue. It is a resistant 
variety and makes good growth, but has the disadvantage that its pods 
reach maturity during the rainy season. Attempts will be made to remedy 
this as far as possible by suitable pruning. Kapok from Venezuela was 
very successful, whilst that from the Malay peninsula and Cambodia was 
less successful The oil-yielding Cmidia (i) was successful at the Yen- 
dinh Station (north Amiam), but it was not a success at the 
Hue station (South Annam), where the climate is very differ ent« 
Amongst rubber trees Ficus clastica and the liana Cryptostegia mcidaga- 
scanensis have succeeded at Hue ; FuntuMia elastica was less successful 
and Hevea was a failmre. Afenga saccJmrifera succeeded well at Hue 
and in groups of three the trees resisted the most violent winds 
and typhoons; it is fairly abundant in the forests of Annam, and the 
fibres are used to a small extent by the natives. Camphor grows exceed- 
ingly well at Hue, and Kola nuts, Merremia mmnosa and Our cunts longa 
were also successful..' 

IL Experiments with food plants.— In 1912 an orchard was established 
at Hue with native and exotic species, including bananas, shaddock, 

(i) Various species of CcLmelid such as C. dtupiferaf C. Susixnguaf C, ate used 

for the extraction of oil from the seeds, a . Watt, Dictionary of Economic ProdmUi of 
India. Calcutta. , {t.^x 
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orange, maiigosteen, pineapple, papaya, cacao-, pepper, etc. Experiments 
on the cultivation and selection of rice have been in progress since 1906 
at the Yen-dinh Station. The results obtained each year from 1906 to 
1913 are summarised in tables by the writer. During the last year (1913, 
the variety “ Tua Chanh'’, an early hill rice, yielded 1242 lbs. per acre) 
whilst various selected swamp rices yielded from 1242 to 2737 lbs. per acre. 

III. — Animal breeding. — At the Hue Station the acclimatisation of 
a breed of Kelaiitan sheep from Yen-dinh was very successful. The 
silkworm egg-breeding stations founded by the Government continue to 
increase : during 913 they numbered ii and distributed 636 293 batches 
of eggs. 


CROPS AND CULTIVATION. 

1087 - The Climate of Ethiopia. ™ Eredia, F., and De Castro, L., in BolHUm della 
Reale Societd> Geognifica, Part VIII, pp. 845-884. Rome, 1914. 

There is little information concerning the climate of the high plateau 
of Abyssinia, the only data available being those of Dove . obtained 
in 1890 (Kulturzonen von Nord Abessinien, Ergdnzungshejt Nr. 97 zu 
Petermanns Mitteilungen, Gotho,, 1890), those published in the Annales de 
I' Observatoire physique Central Nicolas, Petrograd, 1898-1903 ; those collected 
by Lyons, etc. All these observations have the disadvantage of having 
been made during limited and irregular periods. 

In October 1901 Dr. L. de Castro established a meteorological station 
at Addis- Abeba, where he began a series of regular observations which, 
together with Dr. E. Oddone, he continued until 1911. The data thus 
obtained have been examined b}^ Prof. Filippo Eredia and summarised 
in the accompanying table. 

The difference between the highest and lowest mean monthly temper- 
atures (18.7® and 14.60) is very slight; thus the climate is mild and the 
mean temperature almost uniform throughout the year. The difference 
between the day and night temperatures, on the other hand, is very 
great and averages 150 C. The maximum daily temperatures during the 
hottest period are almost 35® C. whilst the night temperatures during 
the coldest months approach zero. 

The rainfall shows a very distinct period of abundant rain from 
the last ten days of June until the second ten days of September, the 
highest rainfall being during the first ten days of August.This period of 
intense rain is follow‘ed by an interval where the rainfall is less abundant, 
beginning suddenly and lasting until the end of February. Extreme 
drought occurs in January, when no rain has ever been recorded duringthe 
first ten days. This period is followed by more abundant rains, which 
increase as the rainy season approaches. The rains may be divided into 
two classes : the less abundant and prolonged rains during the period of 
low rainfall and the more abundant short rains during the rainy season. 
Theheav}^ rains are almost always accompanied by electrical disturbances, 
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wMch are particularly frequent in the afternoons. At the same time the 
wind is generally from the S or SW, whilst the storms come from the K 
or NE and sometimes from the E. The heavy rains should therefore be 
attributed to opposiirg currents of air, whilst light rains may be considered 
as entirely of orographical origin. 

During the rainy season the predominant winds are N, W and NW. 


Summary of ilia Climatological Data of Ethiopia. 


{TemperaUites in deg. C., rainfall in ntm.) 
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There is also a distiact daily variation ; in the mornings the E 
and S E winds predominate, .changing to the N in the evening. The 
end of the period of heavy rains is marked by the predominance of N E and 
E winds; those of the S W and S disappearing almost completed. 

The seasons are described as follows : 

Winter (October, November, December): low temperature ; little rain ; 
high variation daity ; minimmii relative humidity ; large number of fine 
days ; prevailing wind E. 

Spring (Januar^^ February): mild temperature; relative lack of rain- 
fall ; high daih’- variation ; minimum relative humidity ; large number 
of fine days ; predominant wdiid : S E- 

Summer (March, April, May, June) : high temperature relatively 
abundant rain ; average daily variation ; average relative humidity ; few 
fine days ; predominant wind S E. 
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A'ldumn (July, August, September): mild temperature ; abimclant 
rain ; miiiimiiin daily variation ; high relative humidity ; very fev/fin,e days; 
predomitiant winds ; N and S E. 

The natives divide the seasons according to their rainfall, the four 
seasons in the above order being knoviui as Tebbi, Hagai, Todi and Kerempt. 

loSS- The Estimation of Phosphates in Soil Extracts. — Prescott, j. a. (K.otiiam- 
sted nxpemiental Station) in The Journal of AgriciiUural Science, Vol, VI, Part 2^ 
pp. III-I20. Cambridge, May 1914. 

The method of estimating phosphates recommended by the United 
States Division of Chemistry, which consists in dissolving the phosplio- 
rnolybdate precipitate in excess of standard alkali and titrating back with 
standard acid, v/as examined with regard to certain working conditions. 
It was shown that it is essential to avoid working at too high a tempe- 
rature, 55^ C. proving most favourable. The presence of silica also proved 
a disturbing factor and this substance should be precipitated in tlie preli- 
minary phases of the estimation. Determinations made with solutions 
containing known amounts of phosphate yielded results 3 per cent too 
high when the cakulations were based on the usual factor (i cc. ^ho 
alkali ^ 0.0003088 gm. P2 O5) and it is therefore recommended that the 
factor I cc.^ /so alkali = 0.000300.1 be adopted, as it corresponds approxi- 
mately to the constitution 48 Mo O.v 2P2O5. 5 (NH^lsO for the yellow 
precipitate. 

Another method of estimating small quantities of phosphate was 
tried ; it consists in converting the phospho-molybdate precipitate into 
lead molybdate and weighing it as such ; it was found to be 310 more accu- 
rate than the titration method, while being less rapid. 

1089 - Azotobaeter m Cameetioii with Nitrification. -- headdex, w. p. (Colorado 
ijxperiment Station) in Science, Vol. XU, No, 1028, pp. 379-381. Garrison, N. Y., Septem- 
ber II, 1914. 

In certain pure cultures of Azoiobacter, brown pigmentation was 
obtained ; this tended to weaken and disappear in the successive genera- 
tions. Where such pigmentation, occurred a decided reaction was obtained 
witli plienolsulphonic acid apparently indicating the presence of ni- 
trates and consequently a power of nitrification on the part of Azoiobacter. 
On further investigation, however, it was found that the colour reaction 
was due to the pigmentation an.d not to the presence of nitrates, thus des- 
troying ail evidence of nitrifying power on the part of Azoiobacter. 

1090 - Overhead Watering Plant. - ■ Deax, Wieliam harper, iu The Connlry Genthmum, 
Vol. nXXIX, No. 31, pp. 1309-1311. Philadclpliia, August 1, 1914. 

Among the many systems of irrigation, the overhead system presents 
^ several advantages, namely that it can be used on sloping uneven ground 
where surface irrigation would be, difficult to apply, that it can be used to 
distribute liquid manures, and that sprays for the control of plant diseases 
and injurious insects can be applied easily, evenly and efficiently. 

The writer, in company with the U. S. Government irrigation engineer 
in charge of irrigation investigations in the 'States east of the Mississippi, 
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visited some farms irrigated on this system and reports ttpoii two among 
the most successful of them. 

The first is situated in Central' New Jersey. It is a farm in 
which 9 acres are irrigated by this system and 19 by surface irrigation ; 
most of the land is under strawberries and orchards. The water is 
pumped up from a river by a 24 HP. gazoline engine. The pumping 
plant, pump house and connection to the mains carrying water to the fields 
cost $778. The rest of the irrigation plant for the first five acres cost, 
in 1910, I1163 distributed as follows : 


Pipe materials all galvanised . . 852 

Preiglit on pipes and incidentals 25 

Patented fittings 143 

Posts for spray lines 52 

Bay labour ai $ 1.25 per day 50 

Plumber ai § 3 per day 40 


$ I 162 

The second part of the installation for the next 4 acres cost $1438. 

From the pumping plant a s-inch galvanized steel main carries water 
under 30 or 40 lbs. pressure to the overhead pipes. These pipe lines are 
425 feet long and 50 ft. apart, supported every 40 ft. by upright steel pipes« 
In order to ensure the same pressure throughout, the diameter of the 
pipes varies from i % i^<^h to inch. 

By a slight turn of a lever the whole length of these pipes may be turned 
to change the angle of the tiny spray nozzles that are situated four feet 
apart in each pijie; roHer bearings on each line make this possible. 
During irrigation the angle of these nozzles has to be changed seven times 
to get the rain evenly distributed over the space between the lines. 

This system supplies 40 gals, a minute to the acre ; it would put an 
inch of water on the land in about 12 hours. 

The second farm visited is situated in Southern New Jersey; it covers 35 
acres, 10 of which under overhead indgation. The land is level and the 
soil a light, poor sand. 

^Tlie water is pumped up from a creek by a 12 HP. gazoline engine and 
is distributed at 20 lbs, pressure. The overhead lines are 250 feet long 
and 50 ft. apart. The supports are 20 ft. wooden posts 123 ft. apart : from 
the tops of these poles were stretched cables from which are, suspended 
the spray pipes by means of other wires. Twelve gallons a minute is 
the output through the nozzles for the first half of each spray line, and half 
of this for the second half, at which rate an inch of rainfall can be put on 
in 13 hours. 

The average cost' of the plant is $250 per acre. Depreciation is very 
lo*w being chiefl}?- Emited to the pump and engine and to the wooden 
supports for the spray lines. 

In this farm concentrated Bordeaux mixtures or Paris green wash pump-* 
ed into che system of pipes while clear water is running through, and in 
20 minutes i acres can be sprayed. Diquid manures are applied in 
the same way. , 
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1091 - Irrigation Sclieme for SMe; The Development of Cotloit — sumimers, t. 

- (proceedings of the East-India Association), in The Asiatic Review^ Vol. V, No. ii, 
pp. 298-330. London, October 1914. 

The low productivity of this large tract of the Indus Valley appears 
to be clue to the low^ rainfall, m-hich varies from 2 to an average of 6 inches. 
The vSoil of the vSind consists of alluvial silt deposited by the Indus, and in 
former times (about 500 B. C.) its fertility was increased by an excellent 
irrigation s^nstem which enabled it to support a much greater population. 
At the present time, a few canals exist only on the loudest tracts, only 
one-fourth of the area is cultivated, the cultivators lift comparatively silt- 
less water on to their fields at a cost of 5 rupees or more pet acre, and a 
population of 800 ooci persons cultivates only 600 000 acres. 

The writer describes a scheme, known as the Roliri Canal Project, which, 
if carried out, will bring into cultivation between one and two million acres 
of this fertile land, of which half to three-quarters of a million acres will 
be suitable for cotton and capable of supporting twenty or thirty cotton 
mills. 

The cost of this scheme is estimated at about 10 millions sterling 
and at the present rate of assessment the net annual profit to the Govern- 
ment would amount to between ^54 V2 I'Hillion sterling. 

1092 - Experiments In Tilling the Soil' fey Means of Explosives. —• i. spring, f. g. 
Dynamite Experiment. — The Agricultural Bulletin of the Federated Malay States 
Vol. II, No. II, pp. 297-299. Singapore, June 1914. — II. Durmm, Herbert E. On 
the Use of Explosives in the Garden, in The Journal of the Royal EoHicultwal Society^ 
Vol. XL, Part I, pp. 7-1S. London, August 1914. 

L In October, 1913, some experiments were made at the Experimental 
Plantation, Kuala Tampur (Federated Malay States), on the use of explo- 
sives in rubber cultivation. The land on w^hich they were carried out is 
of a poor laterite nature and the rubber plants were very backward in growth. 
The results are those hitheito obtained from an area subjected to 
gelignite diarges. 

Three parallel rows of rubber, each containing 34 trees, were selected; 
on one the explosive was used, while the other twD were kept as controls. 
The cartridges were placed at a deptli of 2 feet below the surface of 
the ground, one cartridge between two trees 12 % feet apart. The method 
of firing was by means of fuses and detonators. 

The average increase of girth measured on June 9, 19x4, was 2.56 inches 
in the dynamite row and 1.81 and 1.62 in the control rows. The cost of 
applying the explosive is 15 cents per charge, inclusive of labour. One charge 
per tree is generally allow-ed. The results would have been more evident 
if the subsoil had be^n.of a clay nature, as is the case at Castleton Estate, 
where an experiment on a much larger scale is being conducted. 

11. The writer wished to ascertain whether explosives can be used for 
loosening the subsoil on small areas, such as gardens intensively cultivated, 
and near buldings. He used cheddite ” cartridges with 2 oz., i %o'z,,ioz. 
and 34 02;., charges placed three feet apart and at a depth of three feet. "One 
piece of the ground had recently been double dug before the exploding 


TILL.\GE ANB 
METHODS OF 
CULTIVATION. 



1560 


A>*D MANO'KIKU 


MANtJfUSS 

AND 

MANURING 


and it was obvious that much of the force which wotild have been utilized 
if the ground had not been spaded was wasted. 

Compared with the control plot not loosened by cheddite, the potato 
Crimson Beauty showed that the response to the exploisve w'as v^xy 
marked. Thus the ^4 02. charges gave about i S per cent, increase, the i oz., 
43 per cent and the 2 oz. about 88 percent. Cauliflowers and cabbages show, ed 
no appreciable dif erence on exploded and unexploded ground. With peas 
the number of plants vcas much smaller on the unexploded side, on which 
they blossomed and matured a w' eek earlier than on the exploded ground. 
Carrots, onions and scorzoneras gave a greater number of plants, and genni- 
nated and developed much better on the exploded ground ; with the latter 
plant especially the crop wms‘ much increased by the explosive. With 
asparagus the shoots w'ere not far from having been doubled in length. 

As for the cost : at wholesale prices, four or live 2 oz. shots including 
fuse and detonators can be had for a shilling. With regard to the energy, 
developed by cheddite, allowing 50 per cent loss of the total available energy 
a 2 oz. charge gives about 50 400 foot-pounds in the soil, that is quite ten 
times as much energy as wmiild be put into the soil by using the spade to a 
depth of three feet. 

1093 - The Relative Bieet of Lime as Oxide and Carbonale on Certain Solis.— 

Hutchinson, H. B., and Mac I,,ennan, K., in Tfie Journal of AgricuUiml Scima^,, 

Vol VI, Part 3, pp. 302-332, plates IX-X. I^ondoii, September 29, 1914, 

To make a further study of the hitherto not fully known niechanism 
of the changes wTought by caustic lime in the soil, live soils of widely dif- 
ferent type were taken : 

1. RothamsUd soily a poor stiff clay containing 7.72 percent of organic 
matter (loss on ignition) and 1.94 per cent of GaO. 

2. Chelsea soil, a black sandy soil containing 14.32 per cent of organic 
matter and 1.42 per cent of CaO. 

3. Craihstone soil (Scotland), a light soil,, rich in organic matter (14-55 
per cent), with 0.41 of CaO. 

4. Millhrook soil (Woburn), a very light sandy soil, poor in organic 
matter (4.46 per cent), with 0.26 cf CaO. 

5. Wohiirn soil, an open sandy loam, which has been rendered distinctly" 
acid by annual applications of sulphate of ammonia for the last 37 years; 
it contains 4.58 per cent of organic matter and 0.56 per cent of CaO. 

Laboratory Experiments. — The soils were passed through a 3 mm. sieve 
and filled into bottles in lots of 900 gms. A set of bottles from each soil 
was set aside as control, and the others received calcium oxide in the pro- 
portion of o.i, 0.2, 0.3, 0.4, 0.5 and i.o per cent, while calcium carbonate 
was added to another lot to the extent of i.o per cent, with the exception 
of the Craibstoiie soil, where applications of 0.3, 0.6 and o,g per cent of carbo- 
nate were made. The water content was made up by means of sterilized 
water to 18 per cent. A set of bottles was taken immediately after the end 
of this ten-day treatment, and the others were stored, provided with cot- 
ton wool plugs, at room temperature. The various aoils were examined 
once a month; the number of bacteria was determined, as well as the 
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amotint of ammonia and nitrates prodaced. Examinations for protozoa 
were also made. 

Pot experimmts — The soils were passed throngh a 3 mm. sieve previous 
to being filled into glazed earthenware pots (in which loss by drainage was 
prevented) at the rate of from 8 to 10 kg. of soil per pot. Time as oxide 
and carbonate w as applied in the same ratio as in the laboratory experi- 
ments. The surface soil was then wetted with 100 cc, of water in order to allow 
of efficient action of the caustic lime before it became carbonated. Ten 
barley seeds were sown in each pot, and after about a month the plants were 
thinned out to five per pot. Equal numbers of the .seedlings were weighed 
to ascertain the initial effect of the lime on plant growth. 

The results are given in nnmerous tables and diagrams and are sum- 
marized as follows ; 

Causae lime is found to have two distinct effects on the soil : 
i) A partial sterilisation effect, 

i) A chemical action, decomposing some of the soil organic matter. 

The amount of caustic lime necessary to induce specific changes in 
the flora and fauna of the soil depends very largely upon the character 
of the soil. The light sandy Millbrook soil, poor in organic matter and in 
carbonate, reacted sharply with 0.2 to 0.3 per cent, caustic lime; the Rotham- 
sted cla3^ soil, poor in organic matter but rich in carbonate, was found to 
react to 0.3 to 0.4 per cent; the acid Woburn soil required between 0.5 and 
i.o per cent, as did also the rich Chelsea garden soil, which already con- 
tained carbonate ; the Craibstone soil, with a high organic and a low 
carbonate content, failed to react even to applications of i.o per cent 
caustic lime. 

Each of these soils, as well as many others examined, appears to ab- 
sorb directly a definite amount of caustic lime, and until these requirements 
are fully satisfied the partial sterilization phenomena do not set in. These 
phenomena include a sudden initial decrease and subsequent increase 
in the numbers of bacteria, the extinction of the larger forms of protozoa 
and the inhibition of nitrate production. Tower doses than those required 
for partial sterilisation induce a temporary suspension of nitrification, and 
consequent accumulation of ammonia, for periods varying with the 
amount of lime and the character of each soil; they also lead to a temporary 
increase in numbers of bacteria capable of growing on gelatine plates, but 
these afterwards decrease, until the level of the untreated soil is reached* 

Caustic lime causes chemical breaking down of some of the organic 
matter of the soil, as shown by the ammonia formed during periods when 
soil bacteria are quiescent ; when, however, bacterial growth commences, 
there is a large increase in the rate of ammonia production. 

The return in nitrogen, as ammonia and nitrate for each increment of 
lime applied, varies with the character and reaction of the soil and the car- 
bonate content. On the average, and within a period of about 250 days, 
it amounted approximately to 1.0 per cent by weight of the caustic 
lime applied. , Carbonate gave less returns, apparently because' of its 
relative inaction on soil organic matter. 


3 
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The pot experiments show amounts, of available nitrogen in the soils- 
comparable with the amounts of ammonia and nitrate produced in the 
laboratory experiments* In some cases the amount of caustic lime ap- 
plied was sufficiently large to check the growth of bacteria and to depress 
plant growth in the first crop, but in the case of the Chelsea soil the bacteria 
were active but plant growth was depressed, a phenomenon not yet satis- 
factorily explained. 

As in other experiments, inhibition of nitrification resulting from appli- 
cations of lime leads to a higher nitrogen content in the plants. This has 
been ascribed to the assimilation of nitrogen compounds other than ni- 
trates, and, if occurring to am^' extent, involves an uneconomic utilisation 
of soil nitrogen. Where the amount of lime does not check nitrification, as in 
the case of the lighter dressings to the Craibstoiie soil, the nitrogen content 
of the plants is about the normal. 

1094 - The Duratloii of the Action of Manures. — hajll, a. d., in The journal of 

the Royal Agricultural Society of England^ Vol. nXXIV, pp. 119-126, lyOndon, 1913. 

A set of experiments was started at Rothamsted in 1904 in order to 
obtain practical information on the duration of action of manures. It took 
the following form : for each manure five plots were set aside ; one was a 
check plot which at no time received the manure under investigation ; 
of the other plots, one received the manure in 1904, but remained unmanured 
in 1905, 1906 and 1907 ; a second plot was manured in 1905, but not in 1906 
and 1907 ; the third in 1906, but not in 1907 ; the fourth in 1907. Thus 
in 1907, by which year the experiment was in full swing, there was 
a plot that had been manured in that year, another that had been manured 
in the previous year, a third two years previous^, and a fourth , three 
years previously. In 1908 it was considered that the manure applied 
in 1904 to the first plot had been exhausted by the four crops grown 
with it, and the manure was renewed on that plot ; on the second plot 
it was renewed in 1909, and so on. The field was farmed on a rotation 
of alternating corn and roots and contained eight sets of five plots as 
follows : 

Nitrogenous manures : 

1. Dung made from roots and hay only. 

2. Cake-fed dung. 

3. Shoddy (wool waste). 

4. Peruvian guano. 

5. Rape dust. 

' ' Phosphaiic manures : 

6. Bone meal. 

7. Superphosphate. 

8. , Basic slag. 

Once during each rotation a dressing of superphosphate and sulphate of' 
potash was applied equally to all the nitrogen plots ; similarly for the com 
crops a dressing of sulphate of ammonia was given alike to all the 'phos- - 
phatic plots. The unmanured plot in each series was so placed in the line 
that together they formed two diagonals across the field and the mean 
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of the first five was used- for comparison in the case of nitrogenous matiiireSy 
the mean of the last three as the standard for the phosj)hatic plots. 

The results are considered under three headings. 

1. Residual values of rich and poor dung, (i) — In the year of application, 
the cake -fed dung showed a great superiority over the roots and hay dung, 
but this superiority was much less manifest the second year and entirely 
disappeared the third and fourth yea.r, though the effect of the dung persisted 
in both cases, raising the yield above that of the ttnmaiiured plot. These 
results are due to thr fact that both kinds of dung contain approximately 
the same amount of insoluble nitrogen, while the cake-fed dung is richer 
in ammonia and amides, the effect of which had completely disappeared 
after the second crop. 

2. Other nitrogenous manures. — The relative total produce of the other 
three nitrogenous manures is given below, the unmanured plot in each case 
being taken as 100. 



""“i 

Year j 

of application 

Mean of 9 

t year 
old residae 

Mean of 8 

2 year 
old residue 

Mean of / 

1 3 year 

: old residue 

j Mean of 6 

Slioddy i 

1 139-7 

125.2 

I16.I 

106.7 

I^eruvian Giiano . . 

150 

101 

96.5 1 

94-4 

Rape dnst 

! 136.2 

I 

100.4 

100 ’ 

94-4 

i 


A marked contrast exists between the shoddy on the one hand and 
Peruvian guano and rape dust on the other. The shoddy evidently contains 
compounds of nitogen subject to comparatively slow decay, so that its 
effect in the second and. succeeding years is considerable, there being a dis- 
tinct increase indicated in the fourth crop grown with the manure. Indeed, 
the values yielded by shoddy compare very closely with those obtained with 
farmyard manure made from roots and hay only. It is a persistent manure 
that exerts in the first year of application less than one-half of its total ef- 
fect. Doubtless we should include in the same category all manures made 
from hair, fur, skin, silk, hoofs, horns, etc ; and probably also the nitrogen 
compounds of bones. 

Very different are the results yielded by Peruvian guano and rape dust. 
For both these manures the return in the first season is high ; they are well- 
known as active and effective nitrogenous fertilizers ; but the experiments 
show that they leave no residue possessing any value for succeeding crops. 
Owing to the limited nomber of experiments, too much stress cannot be 
laid on the actual figures obtained, but it may be concluded that the nitro- 
genous residue from Peruvian guano or rape cake after a crop has been ta- 
ken will give less than^ 10 per cent, increase in the second crop, and after that 

’ |i) See No. 15, B. Jan. X914,, 
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will be completely exhausted. (It should be noted that this statement 
applies to the nitrogenous part only of these manures, not to the phos- 
phates they contain). Now the nitrogen compounds in question are, in the 
gnano, ammonitmi compounds, uric acid and its derivatives, and some pro • 
teins ; in the rape cake, almost entirely proteins ; and it is a point of great 
importance in this connection thus to find that proteins are as active and 
as temporary in their action as ammonium compounds. Such a result is 
indeed intelligible, for the true proteins are readily and coixiX)letely digestible, 
are equally easily attacked by bacteria, and pass thereby into ammonia 
and kindred bodies with great rapidity. There is other evidence from 
the* Rothamsted exT)eiimeiits that the nitrogen in rax:)e cake is, pound for 
pound, very nearly as immediately effective as the nitroegn in ammo- 
nium salts. The proteins thus fall into line with nitrates, ammonia, urea, 
etc., as compounds which produce all their effect in the season of their 
application, and leave little apxmeciable residue behind, in contrast to the 
collagens (the insoluble nitrogen compounds of wool, skin, bone, etc.) and 
to the indigestible residues of food. With this distinction in mind, the 
residual value of the nitrogen in other fertilizers can be roughly esti- 
mated : in cakes and seed residues it will be present in the form of protein : 
in fish guanos, it wll be mainly protein ; in meat guanos, protein and colla- 
gen, the latter predominating the poorer the manure becomes and the more 
it approximates to bone meal. Though these conclusions are based on ex- 
periments on the Rothamsted soil alone, it is one that would usually be con- 
sidered retentive of manure, being both heavy and cool, fairly supplied with 
rain but not waterlogged. 

3. The phosphatic fertilizers. — The following table shows the relative 
total produce ^fielded by the three phosphatic fertilizers, the unmanured 
plot in each case being again taken as 100. 





Year 

of application 

I year 
old residue 

2 year 
old residue 

3 

old residue 



i 

i 

Mean of 9 

Mean of 8 

Mean of 7 j 

Mean of 6 

Sispeirsliosphate 


1 

j 

116.2 

109.1 

XI3.8 

107.8 

Bone meal .... 


• • i 

114.6 

II2.4 

109.1 

105.6 

Basic slag 


1 

II4.5 

'IIO.5 

1 04- 8 

112.0 


These results are significant in two directions : i) tliat the phosphatic 
manures persist in the soil, and the residues exert an effect roughly 
proportional to the amount of phosphate unused ; 2) that superphos- 
phate is as lasting a manure as either bone meal or basic slag. These 
conclusions are perhaps limited to a soil like that of Rothamsted reasonably 
well furnished ' with carbonate of lime, so that the compounds formed in 
the soil by the soluble phosphoric acid will be mainly those containing lime. 
With regard to the originah object , of these experiments, it is clear that the 
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compensation to be paid for a dressing of pbosphatic manure must be spread 
over a longer period than, that given for most kinds of nitrogenous fertili- 
zers. 

Phosphatic manures are usually applied in considerable quantity ; 
with the ordinary dressings it may be assumed that at least one-half of the 
original value of the manure remains in the soil after the first crop has been 
taken, and compensation to that extent should be given to the outgoing 
tenant, always assuming that the soil is one needing phosphatic fertilizers, 
so that the original expenditure was justified. phosphatic fertili- 

zers are used on suitable grass land, the scale of compensation should be 
even higher and shotild last for more than four years, because of the cumula- 
tive change wrought in tlie herbage as well as the actual phosphoric acid 
left behind, 

1095 - Prohibition of ColiectioB .of Guano in the Ballestas islands, Peru. — 
La Riquem Agricola^ VoL IV, No. 27, pp. 161-163. I„ima, Peru, 1914. 

Owing to the steadily increasing consumption of manures in the develop- 
ment 'of Peruvian Agriculture, it has been necessary to restrict the exporta- 
tions of guano from the country (i). 

In 1890 the Peruvian Corporation obtained the rights of exploiting 
the existing deposits, but later deposits were reserved to the native cul- 
tivation. As the demand for guano increased in Peru, owing either to the 
exhaustion of the soil in cultivation or to the extension of the area of land 
under cultivation or to 'the adoption of more intensive methods, or to the 
better education of the rural classes, the simultaneous exploitation of the 
guano deposits presented great difficulties, since the agricultural interests, 
which had insufficient command of labour, were injured by the Peruvian 
Corporation which extracted the largest quantity of guano with the highest 
percentage oi nitrogen. As a result of this, by decree of the 25th February 
X909 (promulgated for that particular year but which remained in force 
until 1914} the guano deposits were divided into two zones : north of Cal- 
lao for the “ Peruvian Coorporation '' and south of Callao for the country 
requirements, except the Ballestas Islands and homita Point, which were 
included in the first zone. This decree however did not remedy the unfair 
distribution of the product, to the detriment of the agricultural community, 
as shown in the following table. 

This table shows that the Pernvian Corporation extracted six times 
the quantity of guano obtained for the agricultural community of the 
country. 

Consequently a new Government decree of P'ebruary 5, 1914 declared 
the deposits of the Ballestas Islands to be reserved for the three years, 
after which period they are to be worked for the benefit of the farmers. 

, This is considered to be the first step towards supplying the needs 


(i) See B. February ^ 1914, No. 107. — Also': International Institute of Agricultture. 
Pfodmlion et Consommatim des engrats chifniques dans U monde. 2nd FJditon, ]!:9I4' 

' (B 4 .) 
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Yield of Guano from the different zones. 


Year 

by the Peruvian Corpoiatioo 

foi tlie farmers o£ 

Baliestas Islands 

Total 

the country 


tons 

tons 

tons 

1909 

5342 

23 236 

2 708 

1910 

6 650 

24 403 

4 109 

igii 

7 700 

22 377 

3 168 

1912 

4 272 

16865 

4 176 


23 964 

86 881 

14 161 


oi agriculture in Peru with all the guano it requires, as is contemplated 
by art. 21a of the contract cancelling the external debt of 1890, 
which granted the right of exportation to the Peruvian Corporation. ^ 

1096 - Recent Inoculation Experiments on ¥irgin Sphagnum-Moor Soils^ witli 
¥arious Cultures of Bacteria of Leguminosae. — von Feilitzen and nystrOm 
in Journal filr Landwirtschaft^ VoL 63, Part 3, pp. 282-2S3. Berlin, October i, 1914. 

The writers conducted at the Swedish Moor Experiment Station at 
Jonkoping comparative inoculation experiments with inoculated earth,, 
with earth cultures of Kuhn's Nitragin, with eAtth cultures of Simon's 
Azotogen, and with Eatp-Thcmas' American Famiogetm. The experi- 
ments were carried out in a greenhouse in unglazed stoneware pots, each 
of which was filled with 33 lbs. of virgin undecomposed sphagnum peat 
fresh from the pit, ah precautions having been taken to prevent any 
infection by contact. 

For every special inoculation, five parallel pots had been prepared 
and manured at the rate of 4460 lbs. of slaked lime, 357 lbs. of super- 
phosphate, and 357 lbs. of 38 per cent, potash salts per acre. 

The plants grown were yellow lupins. The seeds were sterilized by 
being steeped for 5 minutes in 90 per cent, alcohol and then dried aseptic- 
ahy. The lupins developed quite Jiormally and yielded the fohowing 
amounts of green stuff per pot : 


Not inoculated * . . 347 gram 

Inoculated with inoculated soil 541 w 

» >> Nitragin 583 b 

» 5> Azotogen 60 r » 


The effect of inoculation was thus veiy marked, and the yield of lu- 
pins was nearly doubled. On the average, Azotogen gave the best, while 
Faimogemi gave the smallest results. The difference between the first 
three substances was so small, that considering also the differences in the 
parallel pots, it is not possible at present to give the preference to one 
rather than to another. 
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The examination of the roots showed that Faimogerm had caused 
much less abundant formation of nodules than the other substances 
employed. 

1097 - The CoBsnmption of Fertilisers In South Chinao ~ Carleton, a. b. (vice 
Consul General, Hongkong), in Daily Consular and Trade Reports, Year 17, No. 214, 
p. 1404. Washington, September 1914. 

The consumption of manures, both natural and chemical, in China 
has not materially increased in the last few years, but the prospects axe 
rather in favour of an improvement for the future. A large amount of 
money has been spent already in demonstrating the advantages to be de- 
rived from the use of proper manures, and many farmers in the delta of 
Canton and elsewhere have been supplied with fertilisers free of charge in 
order that they might see for themselves the efficacy of modern methods. 

A considerable trade in bird manure has developed in Canton and 
the neighbourhood, and it is estimated at about $ 175 000 per annum. 
This class of manure is sold at about $ 1.75 per picul of 133 Yg pounds. 

A considerable amount of natural manure is exported to China from 
Macao (Portuguese Colony), the total trade in 1912 being over $ 80 000. To 
these manures must be added a certain per cent of bean cake which comes 
from North China. The trade of Chilian nitrate of soda is on the increase, 
although the total imports into Hongkong amounted last year to only about 
I 500 tons. This manure costs c.*i. f . Hongkong about $ 50 per ton. This 
high price has restricted its use to market gardening purposes and for 
manuring mulberry trees. The Chinese Government treats nitrate of 
soda as dangerous goods like gunpowder and it is necessary to obtain a 
permit from the central government for its importation. 

The duty on nitrate is about $ 0.17 per 100 lbs. Sulphate of ammonia 
comes chiefly from England and Germany, and the importations amount to 
about 1500 tons per year; the c. i. f. price Hongkong is about $ 4.25 per 
picul. This fertiliser is used mostly for rice but in a very small way, as the 
price is prohibitive for the Chinese farmers. A very little guano is im- 
ported from islands in the Pacific. It is said that a Chinese company 
intends to work the deposits in Pratas Islands. Most of the phosphate output 
of Christmas Island goes to Australia and that of Ocean Island to Japan. 

The total value of manures, including chemical manures, imported 
into China during 1912, was $ 503 205 and in 1913 $ 700 872 (x). 

1098 Fractional Analysis of Wheat, — barbieri,, n. a., in Comptes Rendus hebdo- 
madaires des Siances de PAcadimie des Sciences, Vol. 159, No, 7, pp. 431-434. Paris, 
August 27, 1914. 

By the successive action of various neutral solvents on 44 lbs, of wheat 
(T. tufgidum) ten distinct fractions including the ash were obtained. 

1st Fraction: Washing with distilled water ; the slightly coloured 
solution is concentrated on a water bath after filtration ; on treatment with 
chloroform the mixture separates into two layers, an aqueous solution 
above and a chloroformed solution below. 

Ci) See : The International Movement oi Fertilizers. B. Sept 1914. , (Ed,), 
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2nd Fraction : Maceration, — The washed grains teniain for 15 iioiirs 
in chloroformed distilled water ; they are then stirred and filtered. This 
highly coloured solution, is concentrated on a water bath and treated with 
chloroform, when it separates into two layers as above. 

3rd Fraction: Extraction with hot water (at 5o^'6oo C.) so as to soften, 
the completely macerated grains, without breaking the periderm. The so~ 
Ititicn is concentrated on a wmter-bath and precipitated by means of strong' 
alcohol, the precipitate being separated by filtration, 

4th Fraction : Extraction with boiling water, — The softened grains are 
boiled for one hour, causing them to swell and break. The liquid is then 
filtered through a porcelain filter, concentrated on a water bath and preci- 
pitated by means of strong alcohol, the precipitate being separated by fil- 
tration. 

5th Fraction : Sijting. — The swmllen grains are sifted and treated with, 
strong alcohol, which dehydrates and disintegrates them into a w^h,ite homo- 
geneous finely granular mass, w’hich has the appearance of a meal wdthotit 
bran, obtained b}^ coagulation with alcohol wdthoiit mechanical means. 
This meal is separated from the alcoholic liquor by filtration. 

6tli Fraction : Pericarps and germs — . The two epidermal layers and the 
gcim remaining behind on the sieve are extracted with strong alcolioi and 
filtered. 

7th Fraction : Chloroformed solution. -- The preceding solutions in water 
and alcohol are mixed and distilled until free from alcohol. The residual, 
aqueous solution is concentrated on a water-bath, filtered and treated with 
chloroform. The two layers thus formed are separated by decantation. 
The lower chloroform solution is mixed with the preceding chloroform so- 
lutions and distilled. The residue is extracted with ether, the solution, 
filtered and the ether distilled. The residue is then extracted with abso- 
lute alcohol, the solution is filtered and evaporated in vacuo to dryness, 
leaving about 2 gm. of a yellow colouring matter knowm provisionally as 
bleine, which is probably a physiological transformation product of chloro- 
phyll. It does not give the biuret and acrolein reactions, is insoluble in 
water, but soluble in benzene, carbon disulphide, petroleum ether, etc. 

Alcohol is added to the aqueous solution until a slight cloudiness appears. 
It is then dialysed and the dialysed ' liquid is concentrated on a water-bath. 
On the addition of excess of acetone, two salts, monopotassium phosphate 
and potassium sulphate, are precipitated and purified by dialysis and 
reprecipitations. 

These salts have been obtained by extraction from wheat grown on land 
which has not received mineral manures for a considerable time. Analysis 
of the dialysed salts shows the absence of chlorides and moiiocaicium 
phosphate. 

Sth Fraction : Ethereal solution. — The flour, seed-coats and germs, and 
the first two precipitates free' from alcohol, are extracted with ether. The 
ethereal solutions are filtered together and distilled, leaving 225 gms. 
of an oily residue, which, when treated with acetone, is separated into two 
parts, one soluble, the other insoluble; they are separated by decantation. 
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Tlie iiisoltiMe portion consists of 211 gms. of an oil insolnble in alcohol and 
free from pliosphortis, sulphtir, nitrogen and ash, and 6gms. of stearin. The 
acetone-soliible portion contains traces of bleiiie, palmitiii, and oleopalmitin, 
and traces of phosphates that can be separated by dialysis with ether. 

The fact that the total phosphorus of a complete ethereal extract of 
wheat is found only among the products of treatment with acetone and that 
the supposed lecithins are insoluble in acetone, would appear to prove the 
absence of lecithin from wheat, as previously stated by the writer {Comptes^ 
Rendus, ist August 1910), 

gth and xoth Fractions : Insoluble ash.~ i kilogram of the flour from the 
5th extraction is well dried and incinerated with i kilogram of seed-coats 
and germs. This ash contains the insoluble .salts of the flour, 0.30 per cent, 
and the insoluble salts of the pericarp and germs, 0.62 per cent. They 
consist chiefly of calcium stdphate and tri-calcium phosphate. Carbonates 
are entirely absent. 

Former determinations of the mineral matter of plants were entirely 
based on studies of the ash. The amounts of acids and bases were deter- 
mined and the salts were estimated by calculations from these figures with- 
out recognising the many changes induced by the high temperatures during 
incineration. By means of the methods described above all the soluble 
salts can be separated by dyalisis and the insoluble ones, which probably 
the high temperatures do not affect, by incineration. 

1099 - Studies on the Mulberry Leaf, — I. Chemical composition of mulberry leaves 
attacked by Dias pis and of healthy leaves. — II. Chemical composition of mulberry 
leaves in the morning and evening. Pigorini, L-j in V Italia Sencola, Yefir I, No. 5, 
pp. 1-3; No. 6, pp. 11-12. Milan, September and October 1914, 

I. No extensive and systematic researches have been' hitherto under- 
taken with the object of establishing the relation between the chemical 
composition of mulberry leaves and yield of silkworms. It is generally 
admitted that the chemical composition of the leaf has considerable effect 
on the quality of the silk, and according to AbberhaleEN and DEAN the 
amino-acids are of most importance in this connection. 

The leaves chosen for the experiments by Prof. Vernon were very se- 
riously damaged by Diaspis. Control leaves were taken from, trees of 
the same age but free from the disease owing to severe pruning and the 
presence of Prospaltella berleseu It should be noted that the leaves were 
gathered in the 'beginning of June at 8 a. m. during dull weather, seeing 
that leaves are much richer in substance at the end of the day after exposure 
to sunshine. 

The 200 diseased leaves subjected to analysis weighed, without petioles, 
200.3 while the 200 healthy control leaves weighed 205.6 gms. The 
results of the analysis are shown in the fololwing table : 
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Table I. — ComposHon of the leaves. 



Healtliy trees 

Dfeisetl trees 


per cent 

pet cent 

Water 

73-4 

f38.6 

Dry matter at 100® C 

26.6 

31.4 

100 parts of dry matter at 100® C. contain : 


Ethereal extract 

3-41 

3-87 

Crude fibre - 

12.78 

ts.34 

Ash 

12.70 

10.54 

Total nitrogen 

4.19 

3.05 

Proteid nitrogen 

3-78 

3-04 

Non-proteid nitrogen 

Percentage of non-proteid nitrogen in 

0.41 

0.46 

total nitrogen 

9.78 

13.17 

100 parts of the fresh leaves contain : 

Water 

73*4 

61.6 

Dry matter at 100 

26.0 

31.4 

Ethereal extract 

0,9 

1.2 

Cmde fibre . . 

3*4 

3-56 

Ash . . , 

3-37 

3-30 

Total nitrogen 

i.ii 

1.09 

Proteid nitrogen 

1.005 

0*954 

Non-proteid nitrogen ......... 

0.109 

0.144 

Percentage of non proteid nitrogen . . 

9.82 

13.21 


No general conclusion can be drawn from this analysis as to the greater 
or less value of the diseased mulberry leaves, since no account has been made 
of the amounts of sugar, starch and other substances such as peiito.sans which 
can be utilised by the silk worms to a greater or less extent. The following 
conclusions however may be drawn : 

1) The leaves attacked by the Diaspis become thicker, tougher and 
almost coriaceous and seem therefore less digestible than healthy leaves., 

2) The low percentage of water is not conducive to their easy diges™ 
tiofi and assimilation. 

3) The total nitrogen and protein of the dry matter is considerably 
less, in the diseased leaves. 

4) The percentage of fatty matter, on the contrary, is increased. 

5) crude fibre is more abundant in the fresh leaves of the diseased 

plants. 

Thus, ' healthy mulberry leaves have a greater food value than those 
diseased, though the differences may not be sufficiently great to justify the 
rejection of diseased leaves as food for rearing silkworms. 

II. — For these experiments leaves were collected on land belonging 
the Royal Silkworm Station of Padua, at sunset after five days during 
which the leaves had had good exposure to sunlight,, and at daybreak. 
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Table II. — Chemical composition of mulberry leaves of the variety 
Limoncina collected during the first days of September^ 



Morning 

Evening 


Percentage 
of dry matter 

Percentage 
of fresh matter 

Percentage 
of dry matter 

Percentage 
of fresh matter 

'Water . 

— 

68.419 


63.156 

Dry matter at 100° C. . , . 

— 

31-581 

— 

34.844 

Ethereal extract 

5.521 

1-743 

5.443 

1.880 

Total nitrogen 

2.445 

0,772 

2.534 

0.883 

Proteid nitrogen 

2.309 

0.729 

2.368 

0.824 

Non-proteid nitrogeii .... 

O.II05 

0.043 

0.166 

0.059 

Total saccharides calculated 
as glticose 

7.326 

i 

2.3X3 

8.064 

2.810 


These results support the following conclusions : 

1. The analysis of the leaf distinctly shows the characteristics of autumn 
leaves. The percentage of water is less and the percentage of dry matter 
is greater than during the spring and summer, as seen from Kellner's ana- 
lyses and results obtained by the writer on the leaves of healthy mulberries 
at the beginning of June. The greater quantity of substances extracted by 
ether (fat) is in agreement with the results of -Schulze and Schutz con- 
cerning the leaves of Acer Negundo (Die Stoffwandlungen in den Tatib- 
blattern des Baumes insbesondere in ihren Beziehungen zum herbstlichen 
Blattfall, Landw, Versuchs-Stationen, XXI, 313, 1909). In these analyses 
the ethereal extract of the dry matter was 4.87 per cent one evening during 
May and reached 10.86 per cent on the evening of September 6. The de- 
crease in total nitrogen, proteid nitrogen and non-proteid nitrogen of the 
autumn leaves compared with spring and summer leaves is very apparent 
and agrees entirely with the results of KELLNEr's analysis, as well as with 
those of Schulze and Schutz. 

2. As in the case of other plants, mulberry leaves during the day un- 
der the. action of sunlight increase their quantity of organic matter, including 
fats and nitrogenous matter, both proteid and non-proteid, as well as carbo- 
hydrates. These results are fully confirmed by those of SchulzE and 
Schutz for the leaves of Acer Negundo. 

3. heaves collected at sunset contain more food material than leaves 
collected in the morning, ' 

It is reasonable to suppose that these differences will be still greater 
during the spring and summer. 
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I ICO ™ Metkois of Estimating Carbokjdrates. IL Tke Estimatloii of Starcl in Flant 
Material (i) — Davis, W. a., and Daish, A. J. (Botliamsted Experimental Station) 
in The Journal of AgricuUural Science^ Vol. VI, Part. 2, pp. 152-168. Cambridge, 
May 19x4. 

The writers summarise their conclusions as follows : 

“ I. The Sachsse method of estimating starch is iinreliahle in the 
case of plant material ; not only does the presence of pentosans falsify the 
results, as pentoses' are formed during the hydrolysis, but actual destruction 
of dextrose occurs during prolonged treatment with dilute acid. 

2. O’ Sullivan’s method gives low results owing to the loss of dextrin 
which occurs during the purification of the solution after the conversion 
by diastase. 

3. A method is described for estimating starch based on the use of 
takadiastase : under suitable conditions this converts the starch into maltose 
and dextrose only, and no loss of these sugars occurs when the solution is 
treated with clearing agents such as basic lead acetate. 

4. The necessity of removing substances soluble in water, such as 
gums, etc., which are optically active and thus cause error in the estim- 
ation of starch in plant material is emphasised. Special care is alsO' 
necessary in sampling”. 

iioi - The Estimation of Hydrocyanic Acid in Feeding-Stuffs and its Occurrence 
in Millet and Guinea Com« — burlong, j. r., in The Analyst, voi. xxxix, 
No. 463, pp. 430-432. London, October 1914. 

A new method of estimating hydrocyanic acid in feecling-stuffs is 
described; it consists essentially in the conversion of hydrocyanic acid 
into Prussian blue and in the comparison of the resulting coloration with 
standards; it avoids the disturbing influence of hydrolytic and distillation 


Plant 

i 

1 stage of growth 

Hydrocyanic acid per cent. 


6 in. bigb 

0.004 


12 " M 1 

O.OI 

Guinea com , * 

x8 1 

0.009 

1 24 » »' 

0.0025 

1 

8 ft. fnli grown but unripe 

— 

f 

8 ft. Ml grown and ripe 

— 

i 

1 

6 in, hlgb 

0,006 


i X 2 >* » i 

0.018 

1 

I iS » 

0.022 




24 » » 

1 0.045 


8 ft. 6 in. high 

— 


II ft. 6 » 

i 


(i) See also No. 22, B. Jan. 1914. 



AGRICU'LTURAI, BOTANY -CHEMISTRY AND PHYSIOLOGY OF PLANTS 1573 


products whicli accompany the hydrocyanic acid ip the usual iodine or 
sliver nitrate titration methodvS. 

Millet and guinea corn (Panicum maximum) plants from Northern 
Nigeria were recently examined forhydroc3mnic acid by the above method. 
The results are shown in the Table on the opposite page. 

All the young plants contained a cyanogenetic glucoside, the amount 
contained increasing up to a certain point in the life-history of the plant 
and then diminishing, so that the full-grown plants were free from such 
bodies. The results indicate the probable course of the development 
and disappearance of the cyanogenetic glucosidss hi millet and guinea corn 
plants, but no general conclusions can be drawn until a larger number of 
samples have been investigated. 

iiQz - Some Accessory Factors in Plant Growth and Mntrition. — BorromEy, w. b. 

(King’s College, London) in Proceedings of the Royal Society, VoL 88, No, B 602, 

pp. 237-247. London, September 15, 1914. 

During the summer of 1913, a number of experiments were made at 
the ’Royal Gardens, Kew, (i) on a series of plants to test the manurial 
value of Sphagnum peat which had been incubated with a mixed culture 
of aerobic soil organisms for a fortnight at a temperature of 26^ C. It 
had been discovered that by this bacterical treatment the humic acid in 
the peat is converted into soluble humates, and this bacterised peat, after 
sterilisation, forms an excellent medium for the growi:h and distribution 
of nitrogen fixing organisms. As the experiments progressed it was evi- 
dent that, in addition to the ordinary plant food constituents, there was 
present in the bacterised peat a substance which stimulated growth in a 
remarkable manner. Further experiments showed that this substance 
was soluble in water, and was effective in very small qttantities. It was 
found that seedlings of Primula malacoides potted up in loam, leaf-mould 
and sand, and treated twice with a water extract of only 0.18 gm. of 
bacterised peat, were, after six weeks’ growth, double the size of similar 
untreated plants, and it was noted that flower production and root de- 
velopment were promoted equally with increase of foliage. 

These results suggested that the growth stimulating action of the 
bacterised peat might be due to the presence of a substance or substances 
similar in nature to certain accessory food bodies known to play an im- 
portant part in animal nutrititon . The latter are also known to be soluble 
in water and alcohol, so the bacterised peat was extracted with absolute 
alcohol, the extract was evaporated to dryness, and taken up with warm 
distilled water, portions of 100 cc., containing the' extract from i gm. 
of peat, being placed in each of 12 flasks. Six of these were boiled for 
five minutes and all, including six other flasks, containing only distilled 
water, received 0.2 gm. of potassium phosphate (Kg H P04), 0,02 gm; 
of magnesium sulphate and 0.2 gm. of calcium cartoiate, and were ino- 
culated with I cc. of a uniform suspension of Azotohad&r chroococcum. 
The contents of two flasks from each of the three series of six were analysed 


|i) See also No. 410, B. May 1914. 
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at once to serve as controls 'while the xeraaining four of each series were 
incubated for eight days at 26® C., at the end of which period they were 
analysed by the Kjeldhal process for their nitrogen content. The results 
are given in Table I. 



The results indicate clearly that there is present in the bacterised peat 
a substance which stimulates plant growth and which is of fairly stable 
nature, as almost equally good results .were obtained with the boiled as 
wdth the unboiled extract, 

^In order to test whether the active substance is present as, such in the^ 
original peat, or whether it is produced in the bacterised peat as a result 
of treatment, an extract of the raw peat was made in precisely the same 
manner as described for the bacterised peat and incubated as before. No 
increased growth was apparent in the cultures containing alcoholic extract 
of raw peat. 

. , ’ The active substance being evidently produced in the bacterised peat 
as, a resuh of treatment, and since this treatment consists, essentialy in the 
production of soluble hnmates by bacterical action, a test was made to 
ascertain whether the chemical production of soluble humates would be 
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equally effective. Two equal portions of raw- peat were saturated with 
solutions containing i per cent, of their weight of sodium carbonate, and 
were stirred at frequent intervals for several hours. One portion was 
allowed to dry slovdy at room temperature and an alcoholic extract taken 
as before ; the other portion was leached with water until the washings 
were colourless, the water extract was then evaporated to dryness and the 
residue thus obtained extracted with alcohol. The effect of both the 
alcohol extracts was tested with Azolob acter and again the cultures failed 
to reveal any stimulation of the organism. 

The accessory bodies concerned in animal nutrition have been shown to 
be precipitated by phosphotungstic acid ; the alcohol extract of the bacte- 
rised peat was therefore treated with phosphotungstic acid and a fraction 
separated which was used in solution in the proportion of 17 parts per 
million. This fraction was tested upon wheat seedlings : ten seeds were 
germinated in clean sand in each of nine pots which were arranged in three 
series of three pots each. Series I was treated with a complete food solu- 
tion (containing nitrogen, phosphorus and potash estimated as N H3, 
PgOg and K2O in the proportion of 400, 200 and 1220 parts pet million 
respectively). Series II was treated with complete food plus alcoholic 
extract from 10 gms. cf peat per litre of solution, and Series III with com- 
plete food plus phosphotungstic fraction from 10 gms, of peat per litre 
of solution. Each pot was treated with 100 cc, of its solution one week 
after sowing the seed and the treatment repeated once a week for five 
weeks at the end of which period the plants were uprooted, washed, dried 
and weighed. The results are given in Table II. — 


Table II. 


Series 

Weight o£ 30 plants 

(green) j 

1 

Increase over Series I 


gms. 

per cent. 

1. Complete food 

11.94 


II, » ' » alcoholic extract . . , 

14.46 

21 .1 

III. » phosphotimgstic fraction 

1545 

294 


The results indicate that the stimulative substance in bacterised peat 
is precipitated b}- phosphotungstic acid and that this phosphotungstic 
fraction is quite as effective as the original alcoholic extract. 

Again working by analogy with the accessory bodies concerned, in 
animal nutrition a further fractionation was carried out with silver nitrate. 
The final solution contained 0.35 part per million of the dry silver fraction 
and was also tested concurrently wdth the phosphotungstic fraction upon 
wheat seedlings as before. The results are given in Table III, 
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Tabee III. 


Seiies 

Green 
weight 45 
plants 

Increase 
over 
Series I 



Dry weight 
at io&“ C. 

Increase 
over 
Series I 


gais. 

per cent 

g!llS..j 

per cent. 

I. Compiete food 

64.5 

— 



II. ** >. -j- phospliotmigstic fraction 

96.8 

50. 0 

164 

22.7 

III. '• ■ )' 4 - silver » 

91.5 

49.6 

15.7 

17.7 


The silver Iraction having thus given results approaching the phos* 
photUBgstic fraction its effect was next tested on wheat seedlings in water 
culture. At first the growth of the test and control plants was approxi- 
mately equal, but after the first fortnight the seedlings in the control 
set seemed unable to utilize the food elements supplied t ) them while 
those in the silver fraction series wf'ent on growing up to the end of the 
experiment (50 days). 

It has previously been shown that seeds of barley, oats, peas and 
flax fed to guinea pigs, contained no accessory bodies having a curative 
efiect on scurvy, but that these were developed during germination. These 
facts indicating the possibility of the development during germination 
of special growth substances which enable the embryo to utilize the food 
material present in the seed, a further series of water cultures was carried 
out in which the wheat seedlings were carefully separated from their seeds 
as soon as possible after germination. . The difference in growth between 
the control and silver fraction set was even more marked than in the pre- 
vious experiment as the control set never increased more than 5 per cent, 
of its original weight, while at the end of the experiment the silver fraction 
set had increased 59 per cent, of its original weight. 

It would therefore appear that during the germination of wheat seeds 
certain substances ate formed which enable the young embryo to utilize 
the food material present. The supply of these substances formed by 
the seed during germination is sufficient to establish the embryo as an 
independent seedling, then some other source is necessary. It has been 
shown that these accessory food substances are produced when peat (de- 
cayed vegetable matter) is acted upon by certain soil bacteria, and the 
natural inference is that during the bacterical decom]X)sitioii, of organic 
matter in the soil, that is during humus formation, these substances 
are, formed, hence the beneficial effect of farmyard and other organic 
manures. The specific action of these accessory substances is not known 
and ' experiments are in progress to test various hypothesis in this 
connection. 

1203 - Lax- aM Bense-Bared Wheats, — parkek, w. h., iti The journal of Agmni> 

tural Science, Vol. VI, Part 3, pp, 371-3S6. Camljridge, 'September 1914. 

The crosses 'Which are here described were made in 1909 by Professor 
Biffen, with the object of continuing his investigations on inheritance of 
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susceptibility and immmiity to attacks of Puccinia glmnanim. The ma- 
terialj however, dispia57ed so much diversity in the density of the ears that 
it was ultimately used only for investigating the mode of inlie-ritance of 
this character. 

With regard to preceding investigations, it should be noted that Spitt- 
MAN, STRAMPETiri and V. Rumker all get an of intermediate character, 
and an Fg of !■ dense : 2 intermediate: i lax ; while Wilson andTsciiER- 
MAK find dense to be distinctly dominant in F^, and the former got a ratio 
of 3 dense : i lax in Fg. ITilsson-Khle and Bifeen obtained different 
results from different crosses. 

In the present investigation, two crosses were utilized : American 
Club X Square White and American Club X Square Ghiirka. 

American Club is a t^’^pical compactmn wheat, while Square White and 
Square Ghurka are both vulgare wheats of hybrid origin which had bred 
true to ty^Q: for a series of years. 

In compactum wheats the average space between the spikelets of the 
ear in millimeters, or the density, is 2.1 or 2.2 while in polonicum, 
whieh is typical of the lax ear, it is 6.6. Between these two extremes 
there is an almost urabroken seiies among the vulgare wheats : the inter- 
node length of Square Ghurka vaiies from 3.9 to 5.1 and that of Square 
White is practicaly the same; they would thus both be considered lax 
by Nii,sson-Ehle, whereas* American Club is a typical compactum with 
internode length from 1.9 to 2.5, 

The Fi generation of American Club X Square Ghurka was appa- 
rently almost intermediate, but the tendency was toward the dense 
parent. 

Fg showed, besides all intermediate forms, a large number of plants the 
ears of which were either more lax or more dense than the ears of either 
parent. Their curve, though continuous, gives evidence that segregation 
is taking place. Offspring was grown from each plant of Fg ; in F3 nearly 
all of the lax-eared plants bred true to laxness and a certain proportion of 
the dense-eared plants bred true to denseness, but it was practically impos- 
sible to see which plants bred true to their particular degree of denseness 
or laxness. It' is particularly noticeable that althouglu’a large j)orportioii 
of the very dense-eared plants threw no lax, theie weire several which were 
heterozygous, and that the curves wrhich the series form have shifted 
towards the high, or lax, side. 

Similar results were obtained in the Fg and F3 of the Square 
White X American Club cross. 

From the Square Ghurka American Club cross, 36 F^ plants were 
grown on, being chiefly selected either because they lay between the two 
peaks of the curve or because the5^ lay at the extremes of the curve. In the 
curve for the partial F4 (1913), the peaks revert almost exactly to the 
position which they held in 1911, and this seems to suggest that some such 
factor as the wetness of the summer of 1912 was responsible for the shift 
shown in the curves, for that year. 


4 
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A fact wliich is noticeable in the descendants of the F2 and plants 
is that in the non-splitting dense and lax, especialty in the former, there 
seems to be a distinct correlation between the degree of density of the 
parent and the average degree of density of the cifspriiig. There can only 
be two possible theories to explain this plieiiomenoii. It may be due to 
nutrition, admitting that the grain of the very compact ears is lighter than 
that from ordinary- ears, that weak plants develop from small grain and that 
the ears of weak plants are appreciabty more dense than those of normal 
plants. But this theory is not very probable (see the works of Johanssen 
and others) . It seems safe therefore to conclude that the alteriiati\' e theory 
is the true one, namely, that underi3dng the main 3 : i ratio, there are other 
factors which have a modifying effect on the laxness or denseness of the 
ear. This is probabh’' also the explanation of the appearance of plants 
which exceed the limits of either parent. 

From the comparison of the number of nodes and the rachis length 
of the ears of lax, dense and Squareheads' Master wheat of 1912 (wet 3^ear) 
and of 1913 (relatively dry), it appears that the first number in 1913 was 
greater respectively by 33, 39 and 10 per cent, and the second was respec- 
tively greater by 15 and 21 per cent and smaller (vSquarelieads Master) 
by 2 per cent. Consequently, the larger variation is a meristic variation, 
and external conditions would seem to cause an alteration of nearly 40 
per cent in the number of parts. As the nodes are already completely 
formed in young wheat plants, the conditions which control this varia- 
tion can only be operative during the early life of the plant, while those 
which control the length of the rachis act during the whole growing-period 
of the plant. Thus weather experienced after the earlier period of growth 
might nullify the effect caused by the weather of that time, and then the 
variation of the two characters would become practically independent. 

From the above it will be seen that the actual method of classif3dng 
wheats according to the density* of their ears is unreliable, as the number of 
internodes and the total rachis length vaiy largety from season to season 
and it might be possible to get a variabiliti’^ of well over 50 per cent in a 
variet3- from one 3^ear to another, and that even when grown on the same 
soil with identical maiiurial and cultural conditions. 

1104 On the Imaseelation of Giant Maize in Serbia. — hbckei,, ebouakd, iu 
Comptes Remim hehdomadaires des seances dc I* Academic dcs Sciences^ Vol, 159, No. 16, 
PP- 595-597. Paris, October 1914. 

Previous work (i) by the writer has shown that the giant maize of 
Serbia (13 feet in length of stems and 8 inches in length of ear), which nor- 
malty contains about 9 per cent of saccharine matter in its sap at the be- 
ginning of September, has its sugar content increased to a maximum of 
12 per cent b3" partial removal of the male flowers and to 11.57 
removal of the female flow-ers. After the end of September the amount 
of sugar rapidly diminishes and at the period of harvest it is less than half. 

I^ater experiments with plants growm close together under identical 


(Ed,) 


(i) See No. i6iS, B, Dec. 1913. 
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cotiditions have sliov^ui that the ehect of emasciilatic'ii on the sugar content 
of the sap is very variable and even be negative. With the formation 
of a reserve of sugar there is also a formation of starch reserves, except 
when the sugar content remains low after removal of the male flowers or 
when the flowers are left intact. 

The writer proposes to increase and to fix the sugar content by means 
of selection. Partial emasculation does not affect the yield of grain and is 
eas}' to cany out ; it also provides a good winter forage much liked by stock. 

1105 Alfalfa Hybridization. — SoumwoniH, William (Department of Plant 33 reed- 
ing, Ontario Agricultural College, Guelph, Canada) in The Journal of Heredify, Vol. V, 
No. 10, pp, 44S-457 4-. 3 figs, Washington, October 1914. 

Notliwithstanding the immense economic value of the present da^^ 
strains of alfalfa grown in the United States they nia3^ still be improved 
on at least two lines : 

1. To obtain a strain having the capacity to seed more freety under 
various environmental conditions. 

2. To obtain a variety which will be better adapted for grazing 
The first part of the problem might be solved by simple selection ; 

unfortunately all the types which offer possibilities for grazing appear 
to be below the average in the production of seed. The writer therefore 
endeavoured to solve the problem by crossing with black medick (Mcdi- 
cage lupulina L.), which ^fields good grazing but not good hay. In the 
United States it is looked upon as a weed. 

At the Ontario Agricultural College at Guelph experiments were 
commenced with the aim. of breeding better strains of alfalfa. It was 
found necessary to arrange a preliminary series of experiments in order 
to elucidate the complex and still unsettled problem of the pollination 
of its flowers. The results obtained showed: i) that alfalfa flowers are 
incapable of becoming fertilized when insects do not gain access to the 
flowers (i); 2) that if the stamens and pistil be liberated artificially the 
flower is capable of producing seeds ; hence it is not self-sterile ; 
3) that bees are the most numerous visitants, but they have the 
power to extract the nectar from the flower without causing pollination ; 
the bumble bee is fairty active in fertilizing the flowers ; a vSpecies of Andrma 
is apparently very useful, too ; but the most effective of all was found to 
be a wild bee belonging to the MegacMle group, as it will pollinate from 
eight to twelve flowers a minute. 

Darwin and Burkhtru had observed, and the writer has confirmed 
their observation, that the flowers of Medicago lup^dina are autogamous 
and produce seed even without the aid of insects. Burkliill found that 
where these flowers were left exposed to the visits of insects 95 per cent, 
produced seed ; when enclosed in a net 75 per cent, set seed. In practice 


(i) The results obtained by Piper and his collaborators show that in sufficiently 
good conditions of temperature and dryness of the atmosphere, alfalfa produces seed 
spontaneously also (by automatic pollination) without the assistance of insects. See 
No. 894, IT Oct. 1914. JEd.). 
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M, lupulim produces abundant seed under any condition of climate 
and soil. 

The writer eornmeiiced the work in ipii. The generation (24 
plants) showed considerable variations, even among individuals produced 
from dirfereiit seeds out of the same pod, and for the most part the plants 
differed considerably from both parents. Their height ranged from 7 
to 23 inches ; the stem in some was thin and flexible, in others rigid, and the 
leaves varied from few and small to many and densely crowxled. 

The second generation was obtained from a plant distinguished for 
its vigour and abundance of flowers and seeds. The plants composing 
it showed all the degrees befween Tails and Dwarfs, ranging in height 
from 2 to II inches, 78 plants being above the height considered as medium, 
namely 5.5 inches, and 30 below it, wj'hich would give the ratio of Tails to 
Dwarfs as 2.6 to r instead of the calculated Meiidelian ratio of 3: i. As 
for the habit of growTh, 88 plants were non-erect (3 prostrate and 83 de- 
cumbent) and 20 erect (12 semi-erect and 8 erect), w-hich gives the ratio 
4.4 non-erect to i erect, instead of 3 :i. 

The experiments are being continued. In the course of these tests 
the writer observed that those seeds which remained hard and dormant 
after having been for several days in the germinator at 70*^ F., sprouted 
in one or two days, when replaced in the germinator. after immersion 
for 10 minutes in strong commercial sulphuric acid and subsequent washing 
free from acid. The few seeds which resisted this treatment were treated 
to a second immersion in sulphuric acid, after which they sprouted. 

Ti06 - Tree Growth and Seed. — Berr'/, f-\MES B (Department of Forestry, Penn- 
sylva i School of Agriculture, State College, Pa) in The Journal of Heredity, Vol, V, 
No. 10, pp. 43i-.t34 -j- 2 figs. Washington, October 1914. 

Dr, Arnobb EnCtLER (i), at the Forest Experiment Station of Ziirich, 
has a number of investigations in course, which illustrate the inheritance 
by seedlings of the main characteristics of the parent tree. In one of these 
experiments two plots are occupied by spruce seedlings varying in height 
from 3 to 10 feet. The seedlings on Plot I show more than 50 per cent, 
crooked and twisted plants, while Plot II contains less than 5 per cent, of 
this material. The seed used on Plot I was collected from a gnarled and 
twisted mother tree, yet not an extreme form. The seed used in Plot II 
was talcen from a mother tree of normal form grown under the same condi- 
tions as the deformed one. 

A second experiment occupies two adjacent plots, both supporting a 
growth of spruce seedlings about 15 years of age planted at the same dis- 
tances from each other. The seedlings on Plot I, while entirely healthy 
and vigorous, are rounded in form, very dense in character and with branches 
uniformly small; their height ranges from 12 to 30 inches and they are 
as broad as they are high. The seedlings on Plot II are entirely normal 
in form and growth; they are between 3 and 6 ft. in bight. The seeds of 
Plot I were taken from a mother tree which w as characterized by density of 


(i) Miuenc:* of Source of Journal of Heredity , Vol V, No. 185, April 1914. 
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brandling and slow grow- th, while, those of Plot II were from a normal 
mother tree grown on the same quality site and under similar conditions. 

A third investigation deals with the effect of temperature in its rela- 
tion to transmitted characteristics. Seed was collected from regions of 
mean temperature varying by 10^ F, from that of Ziirich to Nortliern Swe- 
den, altitude and latitude both forming a basis for computation. Two or 
three rows were planted from each lot of seed, the a.rrangemeiit being in 
regular order from the lowest to the highest mean temperature. At present, 
eight years after the inauguration of the experiment, there results a ‘'ter- 
race like formation, the relative height growth varying directly with the 
mean temperature. Further, the plants resulting from seed from a locality 
of high mean temperature are the first to show active growth in the spring 
and, having a longer groxviiig season, their annual increment is greater and 
their form is less dense. It is thus very important for the forester to know the 
origin of the seeds and the qualit3^ of the mother plants. 

These facts ma}’* afford an explantion for some of the unsatisfactory 
results in forestry. For instance it is said that Scots Pine {Pintis syl- 
vesiris) gives very poor results in the United States and that it is not adaj^t- 
ed to that country. The writer suggests that better results might be ob- 
tained by choosing the seed better. 

The seedling resulting from seed from a region of higher mean tem- 
perature than that of the locality in which it is to grow will preserve its 
original slim bearing and the long willow;}^ previous year's growth is easily 
crippled or broken by the weight of the snow. The seed should be chosen 
from localities having an average altitude and temperature similar to that 
of the place where it is to be sown, and last!}’ when regeneration of the fo- 
rest is to be obtained by spontaneous seeding, the best plants should be 
left for this purpose and not the deformed and the cripples, as is too 
frequently done at present. 

1107 - The Controlling: Influence of Carton Dioxide in the Maturation, Dormancy 
and Germination of Seeds, — kiud, Fr.^nklin (i-etiow of .Si joint’s caiege, ^-am- 
bridge) in Proceedings of the Royal Society, Series B, Vol. 87, N s B. 597 and 599» 
Biological Sciences, pp. 408-423 and 609-625. Ecndoii, June 1914. 

The object of this research is to solve the problem of the non-germ- 
inating of maturing seeds while still upon the parent plant and the large 
number cases of delayed germination or nou-germination of shed seeds 
■which to all appearances are in good condition for germinating. 

The dormancy of moist seeds must be due either to the absence of an 
essential stimulus or to the presence of an iix.hibitory agent. CbockEr 
found that X ant Mum seeds would not germinate at a temperature of 
i9<^ C. though provided with a sufficient supplj^ of water and a normal 
atmosphere with a partial pressure of oxygen equal to 150 mm. On removal 
of the testa, however, germination immediately took place. Shuee found 
that these seeds will germinate at a temperature of 31^ C. with a. minimal 
oxygen pressure of 12 mm. when the seed coat is removed, thus showing 
that the wet testa is able to reduce the partial pressure of oxygen in its 
passage through it, from 150 mm. pressure to less than 12 mm. 
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It is possible that the absence of germination during the maturation 
of the seed and kder dutiiig its normal resting period may be due not only 
to an insufficient oxygen stimulus but also to some inhibitory cause, such 
as a relative rise in the actual carbon dioxide pressure in, the embryo 
tissues. 

Experiiirents were condiictecl with various seeds in atmospheres with 
various partial pressures of carbon dioxide. It was found that increases 
in carbon dioffide pressure retarded germination and that this retardation 
was not accompanied by injury. The seeds used in these experiments 
fell into two classes : i) those which germinated at once after removal 
from the inhibitory doses of carbon dioxide (beans, cabbage, barley, peas, 
onions) ; 2) those in which the retardation continued indefinitely after 
removal from the carbon dioxide {Brassica alba) and was terminated only 
by complete drying and re- wetting, or by the removal of the testa. 

This suggests that carbon dioxide lowers the degree of permeability 
of the testa in the second class of seeds, thus causing a reduction in the 
amount of oxygen reaching the embryo amd a relative rise in the actual 
carbon dioxide pressure in the embryo tissues. The condition of prolonged, 
inhibition after removal to air produced in Brassica is strildngly suggest- 
ive of the condition of seeds often met with in nature, the germination 
of which is delayed in spite of suitable conditions of temperature and water. 
Similar results were obtained with Brassica alba seeds in the soil under 
natural conditions by carbon dioxide arising from decaying vegetable 
matter. The high carbon dioxide content of the soil was found to continue 
for a considerable period (7 months). It imidd therefore appear that 
caution is necessary in sowing seed in ground in which green crops or dung 
has been recently ploughed in. 

A further series of experiments was carried out to determine the rela- 
tion of the retarding effect of carbon dioxide to temperature and oxygen 
supply. It was found that low temperatures and low oxygen supply both 
increased the inhibitor}^ effect of given partial pressures of carbon dioxide 
and inversely a rise of temperature or rise of the partial pressure of oxygen 
diininislied the inhibitory value of the given carbon dioxide pressure. 

The growth of the embryo of a seed proceeds continuous!)'* after ferti- 
iisatioii and up to a certain point resembles in some respects the subsequent 
growtli on germination. Beyond this stage partial inhibition Ijegiiis and 
increases in the case of most seeds until, at the stage of complete maturation, 
growth is ar.rested or suspended. Experiments were conducted to ascertain 
the nature of this inhibiting factor. It was found thol: removal of the testa 
in the case of peas greatly increased the rate of germination, and that beans, 
germinated after complete air drying in the laboratory, at the moment of 
sprouting actually contain less water than when originally removed from 
the fresh green pods. It would appear therefore that neither lack of water, 
nor any physiological insufficiency can be regarded as the factor limiting 
gerniinatioii . 

The carbon dioxide content of maturing and germinating seeds was 
then determined 1)y grinding with baryta and titratirjn rvith hydrochloric 
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add. It was found tliat the carbon dioxide content of maturing seeds 
was considerably greater than that of germinating seeds in the case of 
peas and beans. 

In the case of seeds with a low carbon dioxide content, the writer 
confirmed the conclusions of DrabbuB and Lake that small quantities 
of carbon dioxide have a stimulating effect on geriuiniation. It would 
appear therefore that the effect of larger percentages of carbon dioxide 
is that of a true narcotic and that the results induced by carbon dioxide 
in the resting seed are a phase of narcosis, 

111 the case of rapidly deteriorating seeds, such as those of Eev&a hra- 
siliemis, the carbon dioxide naturally produced by respiration in a closed 
flask rose to 40 per cent, and the presence of this was found to be accom- 
panied by a marked prolongation of the vitality of the seeds. 

The biological importance of the dormancy of moist seeds in relation 
to the struggle for existence and in evolution is also pointed out. 

1108 - Studies upon Infiuenees affecting the Protein Content of Wheat (1). — Shaw, cereal anb 

G. W., in University of California PnhUcalions in Agricultural Sciences, Vol. i, No 5; pulse crops 

pp* 63-126. Berkeley, Cal. October, 1913. 

Ill 1905 the Merchants' Exchange of San Francisco, the State Board 
of Trade, the Sacramento Valley Development Association, and the more 
prominent millers and grain dealers of California, called the attention of 
the Agricultural Department of the University to the low gluten content 
of the local grown wheat, which necessitated the importation of many 
hundred tons of wheat per year to maintain the quality of Californian flout. 

In 1906 the Department of Agriculture initiated these researches to 
investigate : i) the effect of changes of environment upon the growth of 
cereals, particularly as regards the composition of the wheat kernel and 
with special reference to the causes of the production of a low protein 
content; 2) to discover or produce such wheat as will yield the largest profit 
per acre for the farmer, and will suppl}?* the millers with wheat of superior 
quality ; 3) to conduct similar experiments with oats, barley, and other 
cereals as may be desirable ; 4) to determine the eliectiveness of various 
methods of culture as affecting the production of cereals. 

This publication contains a very detailed account of the results of 
researches on the vo.riation in the protein content of wheat grown under 
different conditions as regards : i) latitude, 2) season, 3) time of plant- 
ing, 4) time of harvesting, 5) amount of sunshine, 6) irrigation, 7) reduc- 
tion of night temperatures and 8) the different fertilizers. 

Summarising the results of this work carried out over a period of 
six years the writer draws the following conclusions : 

1. There are important seasonal, varietal, and indi vicinal variations 
in wheat plants with respect to protein content. 

2. The chief factor causing the most pronouirced variation in protein' 
content is climate, particularly the moisture supply in the final stages of 

it) See iUso No. 228, ' Match 1913 and No.' 331, B, April 1914. (M). 
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growth. Wheat grown in the coast States is, as a class, much lower 
in gluten content tliati wheat grown in the central-west or the northw'estern 
States. 

3. The tcnidency of wheat kernels to change from a gliitenous to 
a starcli3r condition is not constant, but is mainly dependent upon the 
individuality of the plant and seasonal influences, particularly moisture 
supply in later stages of grov/th. The use of a perfectly typical glutenous 
seed is invariably’* followed under Californian conditions by a lowering of 
the gluten content, as indicated both by the physical appearance of the 
grain and by its protein content. 

4. In wheats all of which are entirely starchy there may be a 
revension to an entirely glutenous condition in a single season, or the re- 
verse may occur, according to the seasonal condition. 

5. Allowing the grain to stand on the straw in the field until 
fully ripe does not materially affect the protein content. 

6. The protein content of wheat is affected by the time of seeding, 
the product of late-seeded grain having a higher percentage of protein than 
that of earty-seeded grain. 

7.. The protein content of wheat is very largely influenced by the 
water content of the soil in the later period of its growth, and the effect 
of either irrigation or rainfall during this period is to lower its protein 
content. 

8. The percentage of sunshine which the grain receives during its 
period of growth has a somewhat direct bearing upon its protein content, 
but other seasonal conditions are more important. 

9. Retarding the growth through cooling the atmosphere has a 
tendency to increase the protein content. 

10. The quantity of available nitrogen beyond that required 
to supply normal growth has little, if any, influence upon the protein 
content. 

11. The low gluten content of Californian wheats is not due to 
soil esliaustion, but rather to the following causes : a) the long growing 
period, b) relatively early seeding, c) the use of varieties of naturally low 
gluten content, and d) the absence of selection of highly glutenous seed. 

1109. - The Variaton of Glulen In ¥/heat Flour and Grain, — Marchabier and 
Goujon (Director and Ciieniist of the « Laboratoire iminicipal agree du Hr.uis»), In 
Journal de Pfiatmade ci de Chimie, Year 106, Series y, Vol. X, pp. 191-20C. Paris, 
September 1914. 

According to Ballakd (i) , the decrease in gluten in flour observed of 
late years, that is to sayr since roller-mills have been substituted for grind- 
stones, is due not only to a degeneration of the grain, but also to methods 
of grinding which eliminate the germ and the portions of the grain which 
are richest m nitrogen, to more complete sifting and to the hydration caused 
by excessive moistening with a view to facilitating the removal of the peri- 
caip. 


(i) See No. 778, B. Aiig. 19x4. 


[Ed,). 
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According to Vuaelart, the decrease is to be attributed to atinosplieric 
variation. Sciiribaux observes that in 1911 (a hot year) the grain was much 
richer in gluten than in 1912 (a rainy year) and that glutenous varieties 
grown near Paris had a low’er gluten content. On the other hand the gluten 
content increases in the case of wheat grown on almost virgin soil, without 
any fertilizer, in the plains of America. 

Gluten is a characteristic of v/heat flour. It is stated that gliadiii and 
gliiteiiin (which is an oxidised anhydride of the first) are wholly, or partial, 
transformable into one another. FleurBNT has shown that a flour produces 
a softer dough and more digestible bread, the nearer the composition of 
the gluten approaches to 75 per cent gliadiii and 25 per cent glutenin. 
A deviation of only 2 per cent from this proportion is sufficient to cause 
a noticeable difference in the bread. 

It has been observed that the addition to v/heat flour of only a small 
quantity of other flours causes a great change in the gluten, and a decrease 
in the amount which is capable of coagulating. When the amount of the 
other flour introduced passes beyond certain limits, the gluten no longer 
coagulates at all. Thus its pow*er of coagulation disappears on the addition 
of 40 per cent of rye flour (Collie), 40 per cent of barley’* meal, 65 per cent 
of rice flour, 70 per cent of maize flour. TiiAse facts have been proved 
by experiments made by the waiters. 

The coagulation of gluten is also prevented or hindered by the addi- 
tion of powdered minerals, and by wheat starch, wdiich suggests that thf 
result is due simply to physical causes. 

If the amount of gliadin be diminished, the quantity of gluten decreases: 
in a parallel manner, and since the smallest variation in the proportion of 
gliadin to glutenin is sufficient to cause very sensible changes in the bread- 
making quality of the gluten, in the same way a variation in the total of 
gliadin -f glutenin in the paste brings about very rapidly : first the occlu- 
sion of a part of this gluten, and finally the complete loss of its power of 
coagulation. 

As has been said, this abnormal decrease in the coagulable gluten has 
also been noted in the wheat grain. Further, it has been recorded, that 
gliadin and glutenin are easily transformed into one another, the sliglitesi: 
influence being sufficient to bring about the change. In germination,, 
the ferments which produce solubility hydrate the glutenin, transform- 
ing it into gliadin ; the proportion == altered, whence the floim 

gives a lax dough and the bread made from it rapidly hardens and is indi- 
gestible. 

By too rapid grinding, the grain becomes heated, this giving rise to the 
dehydration and oxidation of the gliadin to form glutenin. 

Keeping damp flour in a warm place indhe' presence of dry air causes 
slight oxidation and dehydration of the gliadin and improvement of the 
product. If, on the other hand, a good flour is kept in a damp warm at-' 
mosphere, the glutenin becomes hydrated and is transformed, into gliadin 
and the product deteriorates. Such hydration may also be the effect of 
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meteoric influence: *in fact the wheat of wet seasons always yields inferior 
flour. 

it is well known that when the acidity of flour is above 0.050 per cent, 
the coagulation of the gluten is hindered and its elasticity either lessened 
or lost. All increase of 0.025 per cent in acidity corresponds to a de- 
crease of 10 per cent in the damp gluten i, e.,oi a little more than 3 per cent 
ill the dry gluten. 

It is logical to admit a similar effect of acidity upon the grain also, 
and it cannot be denied that acids influence the formation of gluten. 

Nowadays, and especially during the last twenty 5^ears, the soils under 
wheat in Europe have been dressed with superphosphates,, w'hich carry into 
the soil their acid reaction. 

This super- acidity due to strong acids (sulpliutic chiefly and hydro- 
fluoric in some cases) must have some eflect upon the elaboration of gluten 
in the grain, in fact species of wheat rich in gluten become softer w'hen 
cultivated in Beatice and Brie, districts w'hich are highly cultivated and 
much manured v;ith siiperphospliates, while the gluten is preserved in v/heat 
growm on the umiianiired soils of America. 

There are no data at hand to shoiv that the acidity of grain has dinii- 
liished during the last twenty years, but according to the waiters three facts 
speak in favour of their hypothesis : 

1) On adding rye flour to wheat flour, while the gluten diminishes 
the acidity increases. 

2) Rye flour,, which contains no gluten, possesses an acidity ten 
times greater than that of wheat flour. 

3) Acetic acid oxidises and dehydrates gliadin, and wdien a wheat 

flour with the proportion = v treated with this acid, a gluten 

is obtained by evaporation, in which this proportion is equal to one. 

In coiiciiision, the diminution of gluten in native wheats is principally 
due to the effect of acidity. 

mo - Experiments with Autumn Sown Crops in OntariOs in 1911. — xavitz, c. A., 

in The AgHcultural Gazette of Canada^ Vol. X, No. 9, I'jp. 740-742. Ottawa, Canada, 

September 1914. 

Winkr wheats. — About 280 varieties of winter wheat and a. large 
liuinber of selections and crosses have been grown under experiment at 
the Ontario Agricultural College at Guelph, during the past tv/eiity-iive 
years. Nearly all the varieties have been carefully tested in eacli of 
five years, after which the inferior kinds have been discarded and those 
which have given the best results have been continued in the expciinietitvS. 
Of the named varieties, the fourteen given in Table I were grown for 
nineteen years. The average ^delds during this period are shown 
in the Table. The lowest average yields in the nineteen years v/ere 
20.2 bushels in 1912; 28.3 bit. in 1895; 32 bti. in 1908; 34.1 bu. in 1904'; 
and the highest yields have been as follows : 66.7 bushels in 1900 ; 
61.6 bit. in 1902; and 60.5 bu. in 1903. In 1899 and xgoi the results 
were so poor that no satisfactory returns could be made. 
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Table I. — Yield per acre of winter whec^, average 0/ 19 years. 


Variety 


Tons straw j Busliels grain 


Dawson’s Golden Chaff 
Imperial Amber . . . 
Early Genesee Giant , 
Egyptian Amber . . . 
Early Red Clawson . 

Rudy 

Tasmania Red , 

Geneva 

Tuscan Island .... 
Kentucky Giant . . . 
Turkey Red ..... 

Treadwell 

Bulgarian 

McPherson 


2.9 

51. 1 

3.2 

48.1 

3.0 

#.5 

3.2 

46.4 

2.8 

46.1 

2.7 i 

45.0 

2.9 

44.4 

3.0 : 

43.9 

2.9 

43.3 

2.8 

43.2 

2.7 i 

43.0 

2.8 

41.7 

2.8 : 

41.5 

2.6 

41.5 


The varieties of wlicat which produced the largest loaves from equal 
quantities of flour, as it appears from careful tests for bread production 
carried out .at the Bakery Branch of the Chemical Department at the 
Guelph Agricultural College, were as follows: Banatka, Crimean Red, 
Yaroslaf, Tuscan Island, Tasmania Red, Egyptian Amber, Buda Pesth, 
Rudy, Treadwell, McPherson and Bulgarian. 

In 1913 the Agricultural College distributed five varieties of winter 
wheat to a great number of farmers who ivished to test tliein in various 
parts of Ontario, The average yields per acre arc given in Table II. It 
will be seen that Imperial Amber, which occupies the second place in the 
average of the College experiments, is classed first in the cooperative 
experiments with farmers. Crimean Red, although a rather weak-strawc^d 
variety, is a good yielder and produces grain of excellent quality. 

Table II. Average yield per acre of lointer wheal in 1913-14, 
in various parts of Ontario. 


A’ariety 


Tons stnnv i Bushels grain 


Imperial Amber 
American Banner 
Crimean Red . 
Banatka .... 
Yaroslav .... 


1.63 : 

3^7 

1.40 1 

30,8 

1.34 : 

30.4 

i .38 

28.8 

1.57 : 

28.3 
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111 the cooperative exjperiments with the farmers, different fertilizers 
were api)lied in the ant ii inn to winter wheat: the average yields of grain 
per acre for eight years were as follows : 


Farmyard luantire : '::o tons per acre . 25. 8 

Mixed ierlilim*: nitrate of soda 53 lb., chloride of potash 53 lb. and 

superphosphate 107 ib, per acre 23.5 

Nitrate of soda: 160 ib. jjer acre 22.5 

Chloride of potash: 160 lb. per acre 21.5 

Superphosphate: 320 lb. per acre 21.2 

Without manure iS.i 


Winter rye. — In each of the iiast eleven years four varieties of win- 
ter rye have been under experiment at the College. The following average 
results in yield of grain and in weight per bushel have been obtained. 

Bu. per acre Bushel weight 
— lbs. 

Mammoth White 5S.3 57.5 

Washington , 55.2 57.6 

Common 53.2 57.0 

Thousand Fold 53.0 '57*4, 

1 1 1 1 - On the Botanical Origin of Cultivated Rices. — Chevalier, aug., and roehrich, 

Olivier, in Comptes Rendus hehdomadaires des Seances de V Academic des Sciences 

Voi, 159, No." 14, pp. 560-562. Paris, October 5, 1914. 

The extensive geographical distribution of cultivated rice and the 
antiquity of its cultivation have prevented botanists from determining 
whether the niimetous varieties are derived from one coimiion type or from 
several, as well as from discovering precisely in which country they origi- 
nated. 

The wild rices of Asia, except one found in Indochina b 3 ^ one of the 
writers, are distinct from the cultivated varieties. This exception shows 
no specific difiereiices from cultivated rices and is probably the original 
species from which all the varieties of the species Oryza saliva have been 
derived. ' 

Four wild species distinct from 0. saliva have been found in Africa. 
Nevertheless one of them appears to belong, if not to tlie original type, 
at least to a type verv^ similar to some varieties cultivated exclusive!}' 
ill West Africa, and which is often found amongst the crops of the 
t^q^ical rice introduced from the Dliddle East by tlie Portuguese some 
centuries ago. 

The five pidncipal species studied by the writers are as follows ; 

1) 0. latifoUa Desv. = 0. 'punctata Kotschy. Idie, species 0, punctata 
of the Egyptian vSoudan is identical with 0. lalijolia of India and M. Che- 
valier found that it occurs also in Dahomey. 

2 ) 0 . breviligulata A. Chev. et Roehrich. = 0. BarUni A. Chev. pro 
parte : occurs wild in the regions of the Soudan (French Nigeria) inundated 


(i) See also, No, S02 i?. March 19 ix. 
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by the Niger and in the swamps of Bagiiirmi. A certain number of wild rices 
of Central and Western Africa are related to this species, and only diner 
from it ill a few characters. Some of the cultivated rices of West Africa 
are also related to this species. 0 . ^laherrima Stend. is a vaiiet}' of these 
cultivated rices, ^ of which some show also a second variation of long 
glumes. 

3) 0 . brachyatiiha A. Chev. et Roehrich, = 0 . Bmihii A. Chev. 
pro pmie: in the Western Soudan and Egyptian Soudan, 

4) 0 . lon^istiiminata A. Chev. et Roehrich. = 0 . Barlhii A. Chev. 
pro parte. Perennial rice with rhizomes, largely distributed throughout 
tropical ilfrica (Senegal). It is the perennial rice of Ridiard-Toll found 
by Ammann (i). It is fomid growing with other wild rices in Nigeria, 

Bagiiirmi; Chari, Egyptian Soudan, Tanganyika, and the Belgian Congo. 

5) 0 . saiiva E. {semu lato). Occurs wild in Annam, Cochiiichiiia and 
Cambodia, on lands flooded during the rainy season and in rice fields wdich 
remain wet after the harvesting of cultivated rices. It is considered as a 
weed by the natives. 

1 1 12 - Aceumulated Fertility In Grass Land in Consequence of Pliospliatie Maninlng, fomge 

— SoRiERViLLE, W. ill The Journal of the Board of AgrmdlurCj Vol. XXI, No. 6. crops. 

pp. 481-492 + I pi. Eondon September 1914. meadows 

During the past 20 to 30 years extensive areas of grass land have been p.^stures 
treated with phosphatic manures, notably basic slag, and in most cases, 
with large profit. 

The initial cost of the manure, about £ i per acre, is, in the great 
majority of cases, recovered with interest in the first 3 or 4 years by the 
greater production of grass, so that the accumulated nitrogen and humus 
is practically gratuitous. 

The experiments carried out by the writer at Oxford were calculated 
to determine to what extent the soil is enriched by the phosphatic manures 
applied to grass land. Samples of soil were taken from five farms which 
included grass fields, part of each of which had been treated with basic 
slag in previous years, while part had been left untreated. Two sets of 
flower pots were filled with the soil from each centre, five with the treated 
and five with the untreated soil The experiments with the soil of one farm 
had to be abandoned, so the results apply to four localities only. Each 
pot contained the same weight of dry soil, about 3 lbs., and was sown with 
Black Bell oats which were thinned down to seven plants in each pot. The 
five pots filled with soil from the manured part and the five from the un- 
manured portion of the grass land from each locality were treated as 
follows : Nos. I and 2 did not receive any direct manuring for the oats ; 

No. 3 was given i gram of basic slag, equivalent to a dressing of 15 cwt. 
per acre; No. 4, 0,5 gram of rape meal, equal to about 7.5 cwt. per acre; 
and No. 5, 0.5 gram of rape meal and i gram of basic slag. When the plants 
were mature they were harvested and yielded the f ollowring results : 

{Edh 


(i) See also, No. 802 B. March 1911, 
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'i olal weight 

Total weight 


of plaiits 

of seeds 


giTiinti 

g'l'iims 

L' 7 imaHurcd oais : 

8 pots of unlreoied soil 

82 

22.9S0 

B » » treated » 

. . . 136 ® 

34. 1 40 

Oats mamtred with slag : 

4 pots of untreated soil 

... 5 ^ 

14.600 

4 » » treated » 

... Si 

17.260 

Oats manured mth rape meal : 

4 pots oi untreated soil 

... 41. 


4 » « treated 

... 60 

17.605 

Oats maeiured with rape meal and slag: 

4 pots of untreated soil 

... 46 

14.1x0 

4 i) s) treated » 

67 

19.735 


Thus even the abundant manuring with rape meal and slag yielded 
a crop inferior to that due to the accimiulated fertility in the grass land 
that had received phosphatic manure. 

The experiment is being continued ; the same pots were sown with 
white mustard ; at the end of August its appearance showed evidently 
that a single crop had not exhausted the accumulated fertility in the soil. 
The writer summarises the results as follows : 

1. Phosphate manures, besides having a direct beneficial effect on 
grass land, are advantageous to the tillage crop growm on the l^roken-up 
pasture, i,vhich is likely to be improved by 50 per cent. 

2. hlaturally, such improvement will vary with circumstances. In 
the above experiments the productive power of a soil that liad been 
dressed three times with 10 cwt. of basic slag per acre during 17 r^ears wms 
increased 153 per cent ; while another soil that had received 7 cwt. of 
basic slag only three years previously was improved by 124 i,)er cent. 
The other two soils showed improvement of 31 and 15 per cent. 

FIBRE CROPS 11 x 3 Cotton 111 Sooth AMca. Taylor, H. W. (Assistant Clilef of tlie Tobacco ujrI 
Cotton Division and Ofncer in Charge, Rnstenburg Experiment Station) in The 
cuUural Journal of the Union of South Africa, Vol VIIX, No. 2, pp. 160-175 4* Ifg®* 
Pretoria, August 1914. 

In those districts where the soil and climatic conditions are favour- 
table to the growth of cotton, farmers in South Africa will find that it will 
prove , a remunerative crop for their non-irrigable lands. Tliis has been 
demonstrated by experiments conducted by the Rustenburg Experiment 
Station of the Tobacco and Cotton Division of the Department of Agriculture, 
where eight varieties of cotton gave yields of more than 1100 lbs. of seed 
cotton per acre. Of these, three gave more than 1400 lbs. and one variety 
went as high as 1684 lbs. of seed cotton per acre. Each of these varieties 
gave yields of more than 400 lbs. of lint and two gave moie than 520 lbs. 
per acre. 
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In the Cape Province most gratif3dng results have been obtained. 
Of six varieties tested in Pondoland in 1911, hve gave 3delds of moie than 
1000 lbs. of seed cotton per acre, and one variet3' as niucli as 2067 v; lbs. 
of seed cotton per acre. 

Experiments are just being estabiished in Natal, but from previous 
results it ma3^ be said that cotton is a crop eminentty suited to a laige part 
of that Province. On the British market practicall)' ever3^ consignment 
of Soiitli African cotton lias realized higher prices than, American cotton 
of similar types. 

The soils which give the best results are sandy and cla3?- loams and al- 
luvial soils. Considering the irregularity of the climate in South i\frica; 
the crop is not so certain on light sandy soils, on stiff cla3m and on turf 
soils, ill the latter of which cotton germinates badty during dry seasons. 
Since cotton is planted in October or November, it is necessary that the 
rainfall during these months and December be sufficient, or else a full 
3deld will not be obtained ; these three months may theiefore be considered 
the critical period of cotton cultivation in South Africa. 

Among the staple crops grown in South Africa, cotton is the least 
exhaustive of soil fertilit3’‘, as may be seen from the accompanying table, 
which gives the amounts of plant food remov.j'.d from the soil b}" various 
crops. 


Crop 

Nitrogen 

Pl! ospliates 

Potash 

— 

lbs. per aac 

lbs. per acre 

Ibw, per acre 

Cotton . 

21.36 

10.97 

9.21 

Maize 

73*74 

23.96 

63.06 

Wheat 

33*32 

10.20 

16.82 

Tobacco 

56.00 

7.00 

69.00 


At the present time this Division is not in x^ossession of sufficient data 
from ail sections cf the Union to be able to advise what varieties to grow 
ill each of the several districts. Prom the results already obtained, it 
can be stated that for the greater part of the Transvaal the varieties of 
the big-boll group, including Cleveland, Christopher, Russell's, Pullnot, 
Bancroft and Bolieinian, give the best results. In some parts of the Trans- 
vaal, where the soil is very fertile and the growing season long, the best 
results are obtained from Cook’s Dong Staple, This applies to the vici- 
nity of Tzaiicen and the Brali River Valley. Along the coastal belt the 
best letuxns have been secured from the varieties of the long staple group, 
which includes Cook’s Rong Staple, N3mssaland, Griffins, Sunflower and 
Allen’s. 

All the above varieties axe annuals. The results obtained wdth the 
perennials have not, as yet, been snfficientty satisfactory to lecomniend their 
cultivation. 

1 1 14 - Urena lobuia. In Its WiM State in Madagascar, dkocthaed, e ., in Coionie 
de Madagascar et Dependances, Btdleiin cconomiquej YeQX 14^ Part 2, No. 2, pp. 142-145. 
Antananarivo, 1914. 

This plant occurs in a wild state in Madagascar, but it is not used 
by the natives as a textile plant. They occasionally use it in the manii- 
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facture of their of ropes, bat they do net cultivate it; on the contrary 
they destroy it b3^ setting it on fire when it is dry, but the seeds retain their 
vitality owing to their thick shell. 

It grows in a wild state in the State of Sao Paulo, Brazil,, and is 
cultivated with success in the neiglibourlicod of Campinas, whilst the fibres 
are w^orked in a spinning mill and weaving shed at Sao Paulo. 

The plant is cut at the end of the flowering season and retting is car™ 
ried out by the ordinary process of immersion of the fresh or dried stems 
in water. The water should be clear and tunning with a strong current. 
Retting lasts from 5 to 15 days or more according to the age and thickness 
of the stems, the best fibre being obtained from the thinnest stems. 

The process of decorticating is very simple and it is easier when the 
stalks are The fibre is used like jute in the manufacture of sacks 

and cloth. A native of Madagascar can cut about 440 lbs. of gi’een stems 
per day, and 100 lbs. of stems yield about 5 lbs. of dry fibre. 

The crop may be sown broadcast or better bj^ means of a drill, but it 
should always be sown thickl}^ to prevent branching and to obtain very 
long stems. There is little disadvantage in cutting after the maturation 
of the seed, the fibre being perhaps of slightly less fine quality. 

Though the plant occurs in rich alluvial soils, it adapts itself also to 
poor soils. 

1 1 15 - Ag^ave Sisalaifa md'FoiJircroya. at Cape ¥@Me, — Revista 

Colonial^ Year II, No. 21, pp. 289*290. Eisbou, September 25, 1914. 

Agave Sisalana was introduced into Cape Verde some years ago in 
the form of bulbils, which were distributed amongst the agriculturists in 
different localities. They appear to have struck wherever planted, but 
though they developed into good plants in the high lands and valleys, they 
were stunted in growth in the arid soils near the coast. 

Fourcroya gigantea has been established 211 the wild state in the niouii- 
tainoiis islands in the Cape Verde Archipelago for more than a century and 
ill some places it covers considerable areas. The fibre is prepared by the 
natives, but in such a crude iiianiiei as to render it unfit for export. In 1908 
private enterprise attempted mechanical extraction with considerable 
success, the fibre being now sold in the iiiaikets of Hamburg, Hoiidoii, 
Antwerp and Marseilles. In 1903 the Portuguese Governiiiciit carried 
out experiments at the National Rope Factory (Cordoaria Nacioiial) with 
textile fibres from the coloiiits. Fottreroya fibre from Cape Verde was 
tested and gave good results. 

On the initiative of the present Governor, important plantations of vSisal 
and Fourcroya have been established on certain State lands (Ruy Vaz, 
Cancelio, Triiiidade, at an altitude of 1000 to 2500 feet). At the beginning 
of April, 1914, fiao 000 plants had been planted and 80 000 mote will be 
planted before the end of the year. Since the bulbils require a considerable 
time to grow, plants which will begin to yield in 3 years and yield about 
I ton of fibre per 1000 plants per annum after 5 years, have been bought 
from the natives. The present price of the fibre is £ 30 per ton. 
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iii6 - Tlie Seeds of Triclnlm from tlie Migeriaa SMam— AivamNN, p. and 

VuiLLEr, J. m U Agronomic Coloniale, Year 2, No. 14, pp. 34-36. Paris, 1914. 

The various species of Trichilia have not yet been thorougliiy investi- 
gated, although they yield various interesting products; the bark of some of 
them is an excellent substitute for Ipecacuana, while their seeds contain 
varying quantities of fatty matter suitable foi soap and candles. 

M. F. PeIvLBGrin, in a moiiogtaph on the Meliaceae of West Africa, 
enumerates 12 species of Trichilia, of which 6 belong to West Africa pro- 
per and 6 to Equatorial Africa. The six species belonging to West Africa 
are: T. Frieweana A. Juss, T. emeiica Vahl and T. HendelotU Planchon, 
all of them small tiees belonging to the savanna region ; T. acutifoliata, 
T. Candollei and T. cedrata, all three described by A. Chevalier and forming 
large trees in the virgin forests of the Ivory Coast. 

The seeds of T. mnelica have been exported from Mozambique to Mar- 
seilles for a long time under the name of Mafuraires. It was therefore 
desirable to know if the West African products gave seeds of equal value. 
Seeds were therefore obtained from various species found between Bamako 
and Koulikoro and studied at the Chemical laboratory of the Colonial 
Garden of Vincennes. The types of seeds were as follows : 

I. Small dark red seeds. 

II. Medium-sized seeds of orange vermilion colour. 

III. Barge orange-coloured seeds. 

The results of the analyses are given in the Tables I and 11. 


Tabbb I. 

— Analysis of seeds. 



I 

II 

in 

Weiglit of 100 seeds, gms . . . 

. . . 12.7 

29.4 

79.1 

100 kernels, gms . . 

. . . 4.6S 

17.08 

46.04 

Percentage of kernels in seeds . 

. . . 

58.1 

58.2 

Shells % 

. . . 63.1 

41.9 

41.8 

Moisture % in shells ..... 

. . . 6.42 

-1,16 

4.74 

■'1 in kernels .... 

• * • 5.73 

6.71 

5.76 

Fat in shells 

. . . 41.50 

3S.10 

51.90 

kernels 

. . . 30.10 

44.70 

43-70 

Tabbe IL- 

— Analyses of the fats. 



Medium seeds. 

I-arge seeds. 


Fat of kernels 

Fat of kernels 

Fat 

of shells 

Colour 

.... light brown 

light brown 

lighter brown. 

SoHdifica ion point of glycerides 

. . . . iSo-19^ 

150-160 

about 1 3® 

Acidity % as sulphuric . . . 

. . . . 0.97 

0.49 

0.53 

•» % as oleic acid . . . 

.... 5.60 

2,82 

3-05 

Fixed insoluble fatty ^ acids % . 

.... 92.0 

90.3 

92.0 

Melting point of insoluble fatty acids . . 52® 

51.50 

440 

Solidification point » 

» . . 48.40 

47.20 

40.5° 

Glycerine % 

. . . . 6.3 

— 

5.S 
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RUBBER, GUM AND RESIN PUNTS 


RUBBER, 
<5TJM AND REfiJN* 
PLANTS 


Tile large seeds most nearly approach the I^fafiiraires from Mozambique 
as regards size and fat content. The medium seeds are identical with 
those of T. Prieureana preserved in the Ivew Museum. 

French West Africa should be able to export at least several hundred 
tons of the Mafuraire seeds each year. 

III7 ~ Recent Data on Rubber Plantations, — riantation Rubber Acreages. Rubber 
Planting ill Mala5^a,. — Willlams, G. C. (Rangoon): Rubber Cultivation in Burma 
— Report of Gold Coast 0 > ivemment, — The India Rubber World, Vol. 4, No. 6, pp. 678-679. 
New Yoik, September i, 1914. — Rubber Cultivation in India Daily Consular and, — 
Trade Reports, Issued by the Bureau of Foreign and Domestic Commerce, Year 17,, 
No. 197, p. 1034. Washington, August 32, 1914. 

The area under rubber in 1913 is estimated at i 250 000 acres, dis- 
tributed as follows : 

Malaya, etc. . 500 000 acre 

Java 150 000 „ 

Sumatra, etc 250000 ,, 

Ceylon 220000 ,, 

India and Burma . 50000 ,, 

Gennan Colonies 60 000 ,, 

Borneo 20 000 ,, 

Imgio the total acreage under rubber was 767000 acres, in igii, 
865 000 and ill 1912, 987 000. It w^ill thus be seen that the increase shown 
by 1913 over 1912 is about 27 per cent. 

The following table show’s the relative importance of the rubber acreage 
in various parts of the Malayan peninsula : 



1913 

Acreage 

ms 

Acreage 

1913 

( )utpiit ill tons 

Federated Mfilay States . . 

399 T 97 

4 J 3 324 

21 229 

Straits Settlements .... 

94 263 

III 316 

6047 

Johore 

91 <S 27 

1 17 022 

I 64() 

Kelaiiltm and Kedah . . . 

34 ^37 

45 373 

246 

Trengmmu 

t 497 

I, 510 

Not yet producing 


621 621 

708 545 

29 168 


In 1912 there were in ah 235 912 workers employed on the Malayan 
estates. 

The production of rubber in India is confined to Assam, Btiiiiia and the 
Madras Presidency, w^hich exported in the fiscal years ending March 31, 
1913 and 1914, 14 627 and 23 264 cwt respectively. The acreage under 
rubber and the number of trees in 1913 was as follows : 


Acres No. oi tiecft 


Assam 4 6S1 137 430 

Madras 12 022 i 636 476 

Bunua 29544 4911390 
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The yield of the Assam plantations is relatively small and the number 
of trees to the acre much less than in Madras and Burma. In 1913 the outturn 
of Madras was still more than double that of Burma, because most of 
the trees in Burma, being less than six years old, are not yet productive. 

Ill 1914 the total acreage under rubber cultivation was about 34000 
acres. The rubber -growing districts are in Tower Burma, including Tenas- 
seiim. The soil is principally a reddish yellow friable sandy loam, with 
occasional districts which have a subsoil of laterite. The land is easily drain- 
able. It is slightly undulating and in nearly all cases is protected from 
the south-west monsoon by high ranges of hills. 

The rainfall varies slightly in different districts, from no inches in 
North Tenasserim to 200 in Tavo^r. There are two seasons : December 
to April, the dry or cold season, and May to November, the wet or monsoon 
season. The driest months are February and March, when there is very 
little or no rain, but there are heavy mists and dew s which compenste for 
the lack of rain. The temperature is about SS.S^ F. in the da3rtime and 74^ F. 
at night — the mean temperature for the year being about 80® F. 

iVll planting is stump planting about 9 to 12 months old. The plants 
attain a height of from 10 to 12 feet and a girth average of 2 to 4 inches 
in one year. All the trees can be tapped in 4 years from the date of planting, 
the girth average 3 feet from the ground being 18 to 24 inches and more if 
planted 20 X 20 feet. The average yield for 4 to 6 year-old trees 
I to 3 lbs. per tree per year. The rubber is of excellent quality. Tapping 
can be done no^?v practically all the year round. It is principally done by 
Burmese girls. 

The capital invested is from £ 22 to £ 25 per acre to bring to bearing. 
The average cost of production is about is 6 d to is 10 y^ d per pound. 

The exports of rubber from the Gold Coast Colony in 1912 were 
I 990 699 lbs. as against 2 668 667 lbs. in 1904. The average annual yield 
of Para rubber (Hevea) at the several experimental stations was 3 ®/4 lbs. 
per tree. FnnUmia has given over 56 per cent of its total yield at the £rst 
tapping, in contrast with Para, where the quantity of latex tends to in- 
crease after the first tapping, 

iiiS - Rubber: Tapping and Tapping Systems. — spring, f. g. (paper read at 
Batavia Rubber Congress) in The India Rubber Journal, VoL XEVIII, No. 14, 
pp. 15-16. Eonclon, October 3, 1914. 

Under normal conditions from 300 to 350 trees per tapping coolie 
per day are recommended if work of good quality is to be maintained. 
At least twenty cuts to the inch of bark removed should be obtained, 
and when four years is allowed for bark renewml the cuts should be 18 inches 
apart. The depth and uniformity of cut are extremely important. It 
is considered a bad practice to place water on the cuts to facilitate the flow 
of latex. 

In discussing the merits of the different tapping systems two points 
require consideration : i) the prodiiction of maximum yield of rubber 
at minimum cost, and 2). the maximum yield of rubber with minimum 
injury to the tree. With regard to the periodicity of tapping it is generally 
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recognised in Malaya that daily tapping, over y. period, gives ixiore 
total rubber than alternate-day tapping, but that the latter yields more 
per tapping, in the case of young rubber, the difiereiice is at its iiriah 
mum, but as the tree ages the excess of rubber obtained in daily tapping- 
increases and becomes sufficient to pay for the additional labour involved. 
This age limit appears to be about six years lor trees planted at suf- 
ficient distance apart to allow good bark renewal Bfirk renerval depends 
Oil the age of the trees and their distance apart. 

At least four years should be allowed for bark renewal in the case 
of young trees and six years for old trees, especially if the distance of plant- 
ing is small 

The vyiiter has conducted experiments to test the merits of the f oilov - 
ing tapping systems : 

I? Opposite qaartey system. — This system is unsatisfactory on 
account of the high cost of marking out the guiding lines, tapping, collect- 
ing latex and washing cups, and requires double the number of latex cups, 
spouts and holders. It is also doubtful if the renemml of bark in this 
S3^stem is as rapid as in others. 

'2, Single quarter {or half herringbone) system. — This system is 
largely in nse in the Malay Peninsula. At the Kuala Tuinpur Experimental 
Station it was found that two cuts gave considerably more total rubber 
than three in the case of young trees, and since the length of the cuts in- 
creases 'with the age of the tree, it is doubtful if it is advisable to have 
more than two cuts even with old trees. It has been found in Java (i) 
that more rubber is obtained by tapping to the left than to the right of 
the vertical channel. This system is infinitely superior to the opposite 
quarters 'system and over a period of two years it has given results nearly 
equal to the ' V ' system. The superiority of the latter system cannot 
be decided -until the results of tapping the renewed bark are known. 

3. The ' V ' system. — Some planters object to this system since 
it tends to fiatten out the trank of the tree. This is however no disad- 
vantage and the results of the Kuala Lumpur experiments show a gradtiai 
and continuous increase in yield greater than that of any other system. 

II 19 - The Use of Sweet Sorghum as a Source of Commercial Sugar or as Fodder. - 

Annett, H« B., (Agricultural Chemist to the Govermucut of Beugal) in A^ricuUnral 

Research InsHtute, Pma, Bulletin No. 41, 9 pp. -{- 2 diagrams. Calcutta, 19 14. 

From time to time attempts have been made to grow sweet varieties 
of sweet jowar [Sorghum sp.) for the purpose of sugar production. The 
seed has in many cases been imported from America, but in certain parts 
of India local varieties are found which contain much sugar. 

The experiments here described were made at .Lyallpiit and at Gur- 
daspnr, Punjab* 

At Ly allpur a local variety was grown. It was sown on July 26 
at the rate of 12 lbs. per acre, without manure ; the ground was irigated four 
times. In order to determine the best time for the harvest, the whole 

{Bd. 


(i) See No* 1039, B. Sept. 1913. 
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plot was divided into 20 equal sections wMcli were gatheied tm^o at a time 
at 10 different intervals. From every lot the juice was boiled down. The 
best results were obtained from the sections cut towards the end of October 
or beginning of November. The lot cut on November 9 yielded 6 tons to 
the acre of stripped cane with 6587 ^ lbs. of juice, and from this 875 lbs. 
of raw sugar (gtir), or 13.3 per cent, containing 57.90 per cent sucrose and 
1342 per cent lediicing sugar, were obtained. This is quite a poor 
quality gur. 

From the results of the Fyallpur and Gurdaspur experiments it appears 
that as a source of sugar, saccharine jowar is not worth growing in India. 
Even in America it is only grown to make syrup, for which there is a demand 
in that country, while there is none in India. 

The high glucose ratio of the juice militates agaimst the production of 
good crystalline gur. The juice contains also substances which produce, 
at times, a very objectionable taste in the gur. 

The yield per acre obtained from a very good crop of sorghum only 
worked out at about 8 cwt. pej- acre. Hence the yield of sugar per acre would 
be only about one-third of that from the average country sugarcane crop. 

These results tally with others obtained previously at Poona with the 
Collier and Amber varieties, which yielded 1174 and 1072 lbs. of molasses 
per acre respectively. 

The experiments made by the writer indicate that the total sugar 
content of the crop is highest when the seed contents begin to dry. There- 
after until the seeds are dead ripe the total sugar in the crop decreases, but 
the decrease is mainly at the expense of the reducing sugar. As the plant 
approaches ripeness the amount of juice expressed from it decreases. 

As a source of fodder saccharine sorghum seems valuable. The crop 
is fairly quick-growing and, as has been seen, yields abundant green produce. 
After the seed is in the thin milk stage no increase in total weight of the 
crop takes place and also the amount of total sugar in the crop has almost 
reached its maximum. Hence, when being cut for fodder, the crop should 
not be allowed to get beyond this stage. 

029- Tea: Mamirlug ExperlmeBts at Peradeniya,— bamber , h . K./m I'epaftmnt 

of AgfmilUifey Bvlktin No. 9, pp. 119-134, 3 plates, Colombo, Ceylon, May 1914. 

This circular contains a detailed account of the results of manurial ex- 
periments on the tea plots at Perideniya since 1911, Though no obvious 
conclusions are drawn from the tabulated results, the writer states that 
the experiments continue to bear out the advantages of green manuring, 
and demonstrate that with this class of tea, the application of expensive 
nitrogenous manure is not essential for the production of highly 
profitable yields. 

As a green manure., Dadaps {Erythrina lithosperma) appears to give 
the 'best results. 
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1 12 1 - Irises Used iE SeeEt-Making. — Blin, Henri, in Lc Jardin, Year XXVIII, 

No. 659, pp. 230-231. Paris, August 5, 1914. 

France does not produce sufficient iris rhizomes to supply the scent fac- 
tory at Grasses (Alpes Maritimes), where 650 000 lbs. are required annu- 
ally ; therefore there is a large importation of these roots from Tuscany. 
Further the Itatian product is of superior quality to the French. The writer 
is of opinion that iris cultivation might be extended in the South of France, 
and especiahy on the somewhat poor soil of the coast zone, which is not 
far from the centres of perfume manufacture. 

The scent iris was grown for a long time in the Department of 
the Ain, in the communes of Anglefort and Carbonnot, near Seyssel. This 
crop has, however, decreased in importance owing to the competition of the 
South of France and of Italy. In 1903, the above-named communes pro- 
duced from 33 GOO to 35 000 lbs. of iris rhizomes, which fetched from 40 
to 50s per cwt. The price has now fallen to about half this. Iris roots 
from Florence make 35 to 50,s per cwt., while the less valuable ones from 
Verona are sold at 25 to 30s. 

The varieties most used in scent-making are Iris fiorentina [I. pallida) 
and J. Clio, which is a variety of it. Iris germanica, which is coarser and 
hardier, grows wild throughout Provence. 

The soil is prepared by digging, and fragments of the rhizomes are 
planted at 8 inches each way, towards the end of August and in September. 
They are hoed in spring and autumn. From 6 to 8 tons of manure are 
applied per acre to ever^^ crop, which occupies the ground for two or three 
years.In the South of France, good results are obtained by the application 
of 6 to 8 cw^t, per acre of sesame or oil cake. The rhizomes are lifted at 
the end of the second or third year. The French crops vary from 20 . to 
36 cwt. of dry rhizomes per acre. An average crop of 28 cwt. per acre, 
fetching 28s per cwt., gives a gross return of £ 40 per acre. 

The rhizomes are peeled, washed, dried in the sun and kept in a dry 
place. The old method of making the scent consisted in grinding the dry 
roots and thus obtaining iris powder (which is itself used for many purposes) . 
The essence was distilled and the residual powder macerated in pure alcohol, 
either the essence or the maceration liquid being used. The better and more 
modern method is the process of extraction by means of volatile solvents such 
as dichlorethylene or trichlorethylene ; the latter is preferable for manufac- 
ture on a large scale. 

1X22 -The Effect of Shading on the Transpiration and Assimilation of the 

Tohaceo Plant In Cuba* — Hasselbring, Heinrick, in The BotmUcal Gmclte, 

Vol. No. 4, pp. 257-286, 4 - I fig. Chicago, HI., 1914. 

The experiments described in this paper were uiidei taken in the year 
1908-09 at the Cuban Agricultural Experiment Station at Santiago de 
las Vegas (Western Cuba) with the object of deteiniining the effect on 
transpiration and assimilation in the tobacco plant of the cheese-cloth 
shade which is frequently used in that region for shading tobacco. This 
cheese cloth is a kind of network of coarse thread with meshes about 
a tenth of an inch wide ; during the middle of the day this cloth casts a barely 
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perceptible shadow, which, however, is more noticeable early in the morning 
or late in the afternoon. 

Six tobacco plants were grown in vessels in the open, and six under 
cheese-cloth shade. The light intensity under the two conditions was mea- 
sured by the photometric method. The temperatures were recorded by 
thermographs ; the relative humidity and rainfall were also determined. 

It was observed that : 

1. The shade of the cheese-cloth tent reduced the total light by 
about one-third, but the diffuse light showed ver^^ little difference on bright 
days; when, however, there was no bright sun the total light (all diffuse) 
was reduced by about one-third. 

2. There was no marked dilference between the temperature within 
the tent and that outside. The average daily excess of the temperature 
outside the tent ovei that inside was, for 60 days, o.i4<^ F. It seems that 
the tendency of the tent to retain heat is balanced by the smaller quantit3" 
of radiant energy which passes into it. 

3. The relative humidity is higher inside the tent than outside, 
the difference being more marked during the day, for at night in 
both stations it reaches 100 per cent. During the day the difference is 
enhanced by the partial retention of the moisture transpired by the plant. 

4. The rate of evaporation is greate:. in the open than under the tent. 
The difference in the rates of evaporation in the two stations increases 
with the development of the plants and the consequent increase in relative 
humidity under the cheese-cloth. Besides diminishing the amount of light 
and increasing the relative humidity, the tent reduces the currents of air ; 
all these changes tend to diminish transpiration. 

The plants used in this work were grown from seed obtained from a 
single self-fertlilized mother-plant of a pure strain. 

The shade plants attained a nearly uniform height of 6 ft. 10 in., 
while the height of the sun plants averaged about 5 ft. 9 in. The leaves 
of the shade plants were much larger and thinner than those of the sun 
plants and the internodes of the stem were longer. In 60 days the plants 
in the open transpired an average of 45.539 litres of water per plant and 
required 241.72 cc. of transpired water per gram of water-free substance 
produced, while the corresponding figures for the shade plants were 35.212 
litres and 186.90 cc.. The sun plants thus transpired on the average about 
30 per cent more water per plant than the shade plants, while the average 
weight of dry matter produced was, in the mature plants, nearly the same 
in both sets. It follows that th^ series having the higher total transpira- 
tion also has the highest transpiration per gram of dry plant substance. 
This is corroborated by the above figures. The quantity of water transpired 
per unit of dry matter produced is remarkably uniform for the plants 
within each group. This confirms the conclusion that under the same 
aeiial conditions the quantity of water transpired per unit of dry matter 
produced is constant and independent of the nature of the nutritive solu- 
tions or of their concentration or of the state of development of the plant. 

The other observations gave the following averages per plant : 
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Plants 

Plants 


hi tiie open 

shade 

Leaf area, in square centimetres 

21 442 

29 442 

Transpiration, total for the last five days, in cc. . 

10 566 

7 S62 

hourly per sq. decimeter leaf surface, 

in cc. ■ 

0.412 

n. 22 .i 

Fresh weight, in grams: 

leaves 

401 

469 

stems 

3S0 

489 

roots 

212 

205 

total 

993 

TI62 

Weight of water-free substance of plants (at 78® C. 
and at a pressure of 6 cm. mercury) «a gra.ms 

leaves 

74.50 

66.94 

steins 

68.66 

79.68 

roots 

45.26 

41.51 

total . 

1 88. 42 

188.14 

Percentage of water. 

leaves 

81.39 

85.68 

stems 

S1.91 

83.71 

roots 

78.59 

79-70 

total 

Si.oi 

83.S2 


iiftex a discussion of the observations and opinions of tlie most compe- 
tent authorities on the subject of the relation between transpiration and 
production of plant substance, the writer draws the following conclusions: 

Under the climatic conditions of Western Cuba the transpiration of 
tobacco plants grown in the open ground is nearly 30 per ■ cent greater than 
that of plants grown under the cheese-cloth shade commonly used. £01 shad- 
ing tobacco in that region. The transpiration per unit area of leaf surface 
is nearly twice as great in the sun plants as in the shade plants. 

The shading of tobacco plants this grade ■.£ cheese-cloth does not 
seem tr? result in a diminished production of total plant substance by the 
shaded plants, as compared v/ith other like plants not shaded. Since, how- 
ever, the leaves of t,he shade-grown plants have a much greater total area 
than those of the plants grown in the open, it is evident that the qtiantity 
of plant material elaborated per unit of leaf area is greater in the plants grown, 
in the open. 

Although the total production of dry plant substance is not inllneticed 
in any marked degree by the cheese-cloth shade, the distribution of this 
substance is affected in such a manner that in the siiade-grow.Ti plants rel- 
atively less material is deposited in the leaves and more in the stems than in, 
the corresponding organs of the plants grown in full light. No evident 
influence is exerted om the deposition of material in the roots. 

1123 - Medicmal fPlantS in Sontb Africa. — ScnaNLAND, S., (Professor of Botany, 
Kliodes University College) in The Agnmltufdl Journal of flic Union of South Afticaf 
VoL VIII, ISTo. 2, pp. 201-203. Pretoria, August 1914, 

In South Africa the native medical practitioners make use of a nimiber 
of local plants; very few of these, however, are included in the official phar- 



MARKET GARDBNIKO 


i(5oi 


macopoeia. Among these the following wild plants may be mentioned : 
Bmsska -nigra, which is widety spread in South Africa ; Cannabis sdim ; 
several species of Cassia; Datura Slranionium] Foenicukmi vulgar e , 
Mar/uhium vulgare ; several native species of Folygala, which appear 
to be at least as good as P. Senega ; Ricinns communis, etc. 

Kttmeroits other medicinal plants have been grown here and there in 
South Africa, but rather for experimental or ■ornam.ental purposes and 
without attaining any commercial importance. Among these the following 
have been successful: Aloe (Barbados) at Grahamstowm and Capetown; 
Asfidmm athamaniicum Kze, which is said to be superior to male fern, at 
Salem ; Carum Curvi near East London ; Cassia marilandica at Komgha ; 
Cimmmmum Cassia at Durban and Maritzburg ; 
at Somerset East ; Coriandrmn saiiv-mn near East London ; Cum-ima 
longa in Natal; Digitalis purfurea in Albany; Erythroxylon coca in Natal; 
Glycyrrhiza glabra near East London ; Illicium verum in a garden at Komgha 
as an ornamental plant ; Linum usitatissimwm; it grows freely at Komgha 
and Kei River, and has been very successfully grown near East London 
and in Lower Albany; Matricaria Chamomilla, grows freely at Komgha and 
was grown at Salem for many years ; Menta pipefita, successfully grown in 
several localities ; Pimpinella Anisim near East London ; Pyrethnm spp. 
have been grown very successfully for local consumption in South-east 
Cape Colony; Rheum o-fficinale, successful at Komgha; Tamarindus Mica, 
grows freely at Komgha, also grown at Durban, where it does not bear 
pods freely enough to make it worth cultivating ; Taraxacum officinale, 
near East London. 

Considering the special economic conditions of South Africa and espe- 
cially that labour is expensive, mostly unskilled and unreliable, the writer 
does not believe that an important export trade in medicinal plants could 
be built up, even with those abundantly growing wild. 

112.4 - Market Gardenirg In Spain. — zultota, jost (Repoitf presented to Uie viii 
« Cttrso Intemacional de Efpansidn Cominerdal ») in Kesmnen di' AgriciilHm, Yeat 
XXYI, Part 309, pp. 390*398. Barcelona, SeptemUer 1914. 

The exportation of market-garden produce from, Spain is continually 
increasing with the improvement of the means of communication. Accord- 
ing to the last available official statistics, those of 1912, the exports during 


that year were as follows : 

£ 

Onions 624 873 

Preserved vegetables 370 550 

' Potatoes 278 270 

Chillies, ground and tinground 181315 

Garlic . . . " . 87 908 

Tomatoes , 37 382 

2:^eas 10930 

Artichokes 650 

Capsicums 159 

Asparagus 29 

Various vegetables ' 9583 
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The statistics estimate the value of the annual vegetable production 
of Spain at 15 millions sterling. The writer, however, considers that this 
estimate falls far short of the reality, seeing that vegetables form the prin- 
cipal articles of food of the people. The above figures do not include all 
the vegetables consumed by the producers. Vet}?' many families possess 
kitchen gardens ; even agricultural labourers and some towns-folk and 
factory hands possess them. 

With the exception of Madrid, where the scarcity of water in the 
Manzaiiares precludes irrigation, all the large centres of population in 
Spain are surrounded by belts of market gardens. In the central meseta '' 
(plain), the first place is occupied by Aranjuez, with its 30000 acres of 
well irrigated land thickty covered with market gardens and associated 
fruit plantations. In Aragon the irrigated land of Calatayud is noted ; 
however, both in this district and in the ‘‘ vegas” (fertile, gentle irrigated 
slopes at the foot of the mountains) of Saragossa, sugar-beets and lucerne 
predominate, so that market gardening has little commercial importance. 
The valley of the Ebro is only to a limited extent under intensive culti- 
vation ; however, Eogrono Haro should be singled out, as it supplies a 
large preserve trade. 

The typical market-garden zone which produces early outdoor veget- 
ables, is the coast zone of the Mediterranean. From the town of Mataro 
the '' huerta^' (irrigated fruit and vegetable garden), extending as a long 
narrow belt along the coast from the suburbs of Barcellona to the French 
frontier, takes its name. Its speciality is in early potatoes, which are planted 
in November or December, and forced by the application of an abundant 
supply of manure ; these potatoes are sent, in constantly increasing quanti- 
ties to Paris and to England and elsewhere at a time when the tubers 
are still green. The annual exportation is estimated at 33 million lbs,, 
and its value at £120 000 ; but the price varies very much according to 
the greater or less competition of the products of other warm countries. 
The exportation of green peas is estimated at 3 % million lbs., with an 
average value of £12 000 ; these are grown without irrigation between 
rows of vines. In the “ huerta '' of Mataro no fruit trees are grown, while 
the more extensive plain of the Llobregat, w^hich occupies the whole delta 
and extends some miles up the valley, is an uninterrupted fruit planta- 
tion, with vegetables below the trees. 

According to official data, which, however, fall below the actual fi- 
gures, the province of Barcelona possesses 16 200 acres of market gardens, 
of w’'Mch the produce is worth £1290000. The name of ''huerta'^ is 
not given to the cultivated zone extending between Reus and Tarragona ; 
nevertheless the scanty water supply available is turned to such good 
account, that large crops of vegetables are also obtained there. The 
huerta “ proper commences in the Castellon plain and includes all the 
ancient kingdom of Valencia, where it reaches its greatest perfection. 
The Villareal “huerta”, which now comprises about 2500 acres, uses 
subterranean water brought to the surface from a depth of about 200 ft. 
by means of Artesian w^ells with mechanical motor pumps. On an 
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average there is one well for eveiy 57 acres of land, which is for the most 
part under citrus groves. The soil wms prepared according to the system 
used in Santa Cruz (Teneriffe) in preparing the land for the celebrated Canary 
tomatoes : the solid rock is blown up with dynamite, the layer of earth beneath 
is extracted, the cavity is lined with fragments of rock and filled up with 
soil. At Villareal, however, the soil wms transported for a long distance 
in order to obtain a layer 20 in. deep. The same thing is done at Almeria 
in order that the roots of the famous vines can penetrate deep into the 
soil and thus resist the drought. In the “ huerta” of Valencia the culti- 
vation is so intensive that there are families living upon little over an 
acre of land. 

The “ huerta of Murcia is distinguished by the cultivation of cap- 
sicum. Vegetables are grown there in trenches covered during the winter 
with straw matting. Orihuela, Benia, Gandfa, the “vega” of Granada 
and Motril are all important horticultural centres. The Motril zone is 
especially characterised by the cultivation of cotton and sugarcane. 

The prices of “ huerta” in full production are exceedingly high, rents 
amounting to £10 or £16 per acre and sale prices usually to izoo to 
£300 per acre. At Carcagente, Alcira and Gandfa, citrus groves fetch as 
much as from £650 to £800 per acre. 

As a rule, the ground is leased to families of colonists who usually do 
all the work ; day labourers are very rarely employed. The management 
of the soil and the crops is carried out with the greatest exactitude. 

1125 - A Kaki Classification. — Hume, Hai^Old Thcjoimml of Heredity, Vol V 
No. 9., pp. 400-406 -f 6 figs. Washington, September 1914. 

As long as any kind of fruit is represented by only a few varieties the 
botanical classification can be followed, but when the number of varieties 
increases considerably, it becomes necessary for the pomologist to introduce 
some system of classification based on some well-marked characteristic 
in order to facilitate identification and handling. 

vSuch is the case with the Kaki {Diospyros Kaki) of which the number 
of varieties grown in the United States for many years has been quite 
limited. But recently a very large number of new varieties have been in- 
troduced from China, J apan, Algeria, France, etc. 

The writer is of opinion that the fiesh characters form a satisfactory 
basis of classification. In the final analysis the flesh characters are fixed 
by the pollination factor and this factor finds its most striking expression 
in the colour and texture of the flesh. 

All the varieties of D. Kaki known in America at this time are light 
fleshed when seedless, while certain varieties always show darkening of 
the flesh when seeds are present and other varieties are always light fleshed 
when containing seeds. Thus far in the writer's experiments partheno- 
genesis, that is the formation of seeds without pollination, does not occur 
in D Kaki, and if it does it is so rare as to have no practical importance. 
In D, virginiana it is said to have been observed in some instances, but it 
has not been proved experimetitauy. 
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Kakis may be divided from tke pomologist's point of view into at least 
two groups — first those wliich show no change in colour under the influence 
of pollination, and second those in which the flesh of the fruit is dark- 
ened under the influence of pollination. 

Since the change in colour in the one case is directly due to pollination 
and in the other pollination has no effect, those varieties -wliich undergo 
no change in color are called Pollination Comtanis and those which are 
light coloured v/hen seedless and dark coloured when containing seed are 
called Pollination Variunts. If varieties which are constantly dark fleshed 
whether seedy or seedless should be found, they would belong to the group 
of Pollination Constants, which would be divided into two groups of light 
and dark fleshed Pollination Constants. It is hardly probable that there 
are varieties which are dark fleshed when seedless and light fleshed when 
seedy. 

The varieties known at this time are divided' as follows : 

Group I, Pollination constants, Costata, HacMya, Lienlia, New Sien^ 
Ormond, Phelps Siang, Tamopan, Tanenashi, Triumph, Tsurti. 

Group II, PollinationVafianis : Dai Dai Mam, Galley, Godbey, Hyaku- 
sae, Tonestar, Masugata, Myotan, Nectar, Okame, Taber No, 23, Taber 
N. 129, Yeddoichi, Yemon, Zengi. 

The amount of dark flesh found in fruits of varieties of the group Pol- 
lination Variants depends both upon the number of seeds and upon their 
location with reference to one another : It is partial or arranged round the 
seeds when only one or two close to each other are present ; if two seeds 
are present diametrically opposite one another, or if there are more than 
two seeds, the whole area may be more or less darkened. 

Associated with the changes in the colour of the flesh there are well 
marked variations in time of ripening, shape and size of fruits, quality 
and texture of flesh. 

Considering the extraordinary variability shown by D. KaM due to cul- 
tivation, it is not improbable that the present cultivated varieties are 
derived from two distinct species. 

Certain varieties of kakis bear both staminate and pistillate flowers. 
Some of those which bear staminate flowers do so every time the tree blooms, 
while other varieties are very irregular in this particular. The first class 
of staminate trees are designated as Stammate Constants, while the second 
class may be called Staminate Spofadtcs, Those which produce only pistil- 
late flowers may be referred to as Pistillate Constants, It is interesting 
to note that staminate-flowering varieties of both classes are more commonly 
found smong the Pollination Variants than among the Pollination Constants. 
To the former group belong Gailey, Masugata, Okame, Taber Nos. 23 and 
129. Among the Pollination Constants onty tvro staminate-flowering sorts, 
viz. New Sien and Siang, have so far been found. It is not improbable 
that they belong to a different species from the other varieties or" at least 
a different section of D. Kaki.lthese two varieties were recently introduced^ 
from Northern China. It must be borne in mind that D. Kaki is not na- 
tive to Japan, but was introduced from China several centuries ago ; no 
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doubt the two groups (light-fleshed and dark-fleshed) have diverged 
reatly, evea granting that they were originally one. 

The different varieties so far studied may be grouped on the flowering 
habit as follows ; 

Group I: Pistillate Constants. Tanenashi, ITachiya, Costata, Tsurii, 
Tamopan, Hyakume, Yenon, Yeddoichi, Phelps, Triumph, Zengi. 

Group II : Staminate Constants. Gailey, and probably Masugata, Slang 
(S. P. J. No. 21910 and S. P. J. No. 27037). 

Group III: Staminate Sporadics. Okame, Taber No. 23, Taber No. 129. 

Experiments conducted b}^ the writer tend to |3rove that it is possible 
by selection to transform strains of staminate sporadics into staminate 
constants. 

1126 — Tlie Siamese Seedless Pomelo. — • Bovle, H. H. (Bureau of Agriculture, Manila, P. I,) 
in The Journal of Heredity, Vol. V, No. 10, pp. 440-444 1 fig. Washington, October 19x4. 

In 1902 the OfEce of P^oreign Seed and Plant Introduction of the U. S. 
Department of Agriculture introduced from Bangkok some plants of the 
Siamese pomelo which had been described as seedless. But the only 
plant which reached Washington alive produced fruit which contained 
many seeds and was decidedly inferior ; it was consequently destroyed. 

In 1912 the writer was sent by the- Philippine Bureau of Agriculture 
to Siam to study the seedless pomelo on the spot and to obtain plants 
of it. Pie was able to find it about 30 miles to the north-east of Bangkok 
and in the Nakon Chaisii district, which produces the best pomelos. He 
found that some trees bore only seedless fruit, but some also bore fruit 
with seeds, especially those trees which stood on the side of the grove near- 
est the ordinal}^ seminiferous pomelo trees ; the presence of seeds was 
apparently due to cross-pollination. The seedless pomelos are all pro- 
pagated by marcottage by the natives, to whom budding in unknown. In 
research work carried on in the United States it had already been observed 
that the seedless navel orange bore seeds when crossed by pomelo. 

The writer classifies the seedless ■ pomelos of the Nakon Chaisii district 
according to four types : 

1. Medium size, 4 Yz inches in diameter by 5 inches in length ; colour 
light 3"eilow; flesh white: taste wry aromatic, free from bitterness. 

2. ]\iedium size, 4^/3 inches in diameter by 3 ^ in length; colour 
bright yellow ; flesh white ; taste aromatic and excellent, 

3. Medium' size, about the same as No. i, pyriform; colour orange 
yellow ; flesh pinkish white ; taste good, rather heavy. 

4. Size very large ; colour yellow ; flesh deep pink ; taste bitter. 

Type I is the finest of all, Types 2 and 3 are the commonest, while 

Type 4 is inferior to the others. 

The Siamese seedless pomelo has been introduced into the Philippines 
and into the United States. 
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H27 - Prosopis Juli flora, tlie Mesquite or Algaroba Tree, and Pros op Is 
ptsbesceas, the Screw Bean. — Robertson, C. C. (Research Officer, Forest 
Department) in The AgnculU(-ml Journal of the Union of South Africa^ Vol. VIII,, 
No. 2, pp. 233-239. Pretoria, August 1914. 

Tiie Mesquite or Algaroba and the Screw Bean or Screw Pod Mesquite 
deserve to be introduced and grown for their pods, which are excellent 
fodder for live stock. 

Prosopis juliflora^ the mesquite, is widely distributed in North Ame- 
rica from Western Kansas to California and southwards into Mexico, and 
probably various forms occurring in Central and South America and there 
known as algaroba shonld be included in the same species. Even in the 
United States the species varies a good deal, and tw'o extreme forms, the 
varieties glandtdosa and vekdina, are recognized. 

The mature pods are ^’'ellow, or often tinged with red, and are about 
four to nine inches long and one- third of an inch wide, and contain about 
six to twenty seeds embedded in pulp. 

In its home in North America, Prosopis jttlifl.ora is found in the hotter, 
drier parts of the conntr^q where the average annual rainfall is about 
25 inches; it occurs even in arid localities rrhere the rainfall is as low as 
10 inches. It develops a remarkbly long taproot, which enables it to derive 
moisture from a great depth and to become independent of the surface 
water suppl3^ It grows to a height of from 3 to 20 feet. The velutina 
variety reaches its greatest height of about 40 feet and a diameter of i % or 
2 feet in the valleys of Southern Arizona. The species is said to be extend- 
ing its range naturally in some of the prairie States, and in California it 
will grow on soils containing a large proportion of carbonate of soda. 

Prosopis juUflora has been naturalized in several countries. It is 
abundant in the drier parts of the island of Jamaica, where it grows in 
dry gravelly soils. In the Hawaiian Islands it has spread rapidl}’' since 
its introduction about 70 years ago and now covers an area of at least 
50 000 acres on the south and west coasts, where it is protected from the 
trade winds. It grows on gravelty soils and steep stony .slopes, occupying 
land which is worthless for other purposes. 

In some of the drier parts of India, Prosopis jtdi flora is now naturalized 
and has proved extremely hardy to drought and is used for reforesting dry, 
waste lands and for arresting drift-sands. The tree is also said to be na- 
turalized in the Philippine Islands and in Australia. 

In German West Africa it was introduced about thirteen years ago 
and seems to withstand the drought well and to grow on poor soil. 

Seed of Prosopis and its vareties has been imported from different sour- 
ces b}^ the Forest Department of the Union of vSoiitli Africa at intervals 
during the last seventeen years. It seems to thrive in the different lo- 
calities in which it has been planted, but its growth has been somewhat 
slow and bushy, and the wiiter recommends it for hedges and for arresting 
sand-dunes. 

Wherever it has been introduced it is extending its range naturally 
by regeneration from seed which is disseminated by stock in their 
droppings. It is of slow growth. Its wood is heavy, hard and close-grained... 
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It lias been used for railway sleepers, wood-paving, fence-posts and fur- 
niture. It is an excellent firewood and makes good charcoal. The flowers 
are eagerly sought by bees. The pods are relished b}^ cattle, horses and 
pigs and form an important stand-by for times of drought. About 53 
per cent of their weight is nutritious and consists of vegetable albumen,, 
gum, grape-sugar, with traces of fat and salts. 

The Mexicans and Indians grind the pods into a coaise flour vrhich 
they bake into cakes for food. In the Argentine a liquor is distilled from 
the pods. 

Prosopis puhescens is distinguished from the other mesqiiite by its 
pods, which are twisted into a spiral. Its wood is similar to that of 
P. juliflora. The pods, although nutritious and used for fodder in Ame- 
rica, are of less value because of their smaller size. This species has also been 
successfully introduced into South Africa. 

112S - The Jatooticaba [ Myrciaria ). — Popenoe, W^ilson (Agricultural Explorer, 
U. S- Department of Agriculture), in The Journal of Heredity^ VoL V, No. 7, 
pp. 318-326. W^ashington, D, C., July 1914, 

The jaboticaba is a fruit tree belonging to the Mj^-rtaceae, indigenous 
to central and southern Brazil. Berg distinguished three species : Myr- 
ciaria cauliflora, M. Jaboticaba and M. irunci flora ; but they are not 
distinguishable with certainty, at any rate under cultivation. 

The tree, which is eA^'ergreen, may reach 30 to 40 ft. in height ; it 
branches from the ground, producing an almost spherical crown. The 
fruits are borne on the branches from the ground-level to their tips ; they 
are nearly sessile in M. catiliflora, but in M. Jaboticaba are produced on 
slender peduncles less than an inch long ; the}^ ripen within two or three 
months of the flow^ering -period, and a tree may flower and fruit several 
times during the year. In appearance the fruits rather resemble large 
grapes, reaching i in. or more in diameter in M. catiliflora ; the most 
usual colour is a deep maroon jiurple ; the skin contains tannin and is 
rejected, rvlule the pulp is translucent and juicy, in flavour something 
like grapes ; each fruit contains from one to four seeds. 

The jaboticaba will not stand more than the lightest frosts ; it seems 
to prefer a rich, deep soil. The trees should be planted 30 ft, apart ; when 
grown from seed (which is the usual method of propagation) they require 
six to eight years to come into bearing. 

1129 - Manurlal Experiments on Coconuts at Peradeniya. — b amber, m. kelway; 
in Department of Agriculture, Ceylon, Bulletin No. 10, pp. 135-146. Colombo, May 191 {.. 
These experiments w^ere conducted, to determine the effect of manurlal 
constituents, alone and in combination, on the development and formation 
of nuts and to what extent old coconut palms can be improved by means 
available to most cultivators. The trees used were all old, growing on a 
quart zy loam at an elevation of about 1600 feet and about 31 miles from 
the sea in a direct line. The rainfall of the district varied between 62.37 
inches in 19c 8 and 120.70 inches in 1913 and averaged 83.35 inches. 

The resul ts tend to show that : 
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1) . Fioiigliiiig twice c. year is as beneficial as maiiuriiig. 

2) . cattle to the trees in 1911 and 1912 had an iiiimecliate 

effect lasting over two years, 

3) . The application of a soluble manure twice aiiiitially and a general 
iiianure aiiiiuaily produced a steady increase wliicli wt-is maintained 
during 1913, 

4) . Green manure with basic slag and sulphate of potash showed 
a marked improvement, which, however, was not fully -inaiiitained dur- 
ing the wet season of 1913. 

5) . The application of salt (NaCl) or nitrate of soda has had no 
beneficial effect during the years of the experiment. 

6) . No treatment of any kind results in a gradual failing oil in yield. 

7) . The effect of cultivation and manuring has not so far decreased 
the number of immature nuts (i) falling annually. 

8) . The number of mature and immature nuts increased annually, 
while the proportion of female flowers producing mature fruit showed a 
steady decrease during the same period. 

9) . The reduction of the percentage of mature nuts to female flowers 
is rather more marked in the manured plots than in the tmmatitired, but 
the percentage increase of total female flowers is more marked in the tin- 
manured plots. 

1 130 - The Mamirtng of Bananas (2). — Br^'n^ich, j. c. (Chemist of the Department 
of Agricttltiire and Stock, Queensland) in The Queensland, AgricuUnral Jourmh Vo 2 « II, 
Part 3, pp. 132-141. Brisbane, August 1914. 

Hitherto, in general, large areas under bananas have been for years 
continually cropped, without any attention to manuring, and abandoned 
when the crop, became unprofitable owing to exhaustion of the soil, 

In the State of Queensland it was found that the abandoned banana 
lands were eiixinently suitable to other crops and more particnlarly sugar- 
cane, and thus the great waste of leaving stretches of land uncultivated 
was avoided, Init the production of bananas, which , in 1898 had been 
4 million bunches, dropped to an average yield of a little over one 
million bunches in the last few years. 

Several maniiriai experiments carried out in Southern Queensland 
under sub-tropical conditions, gave excellent results and demonstrated that 
exhausted banana lands may, by thorough cultivation and heavy dress- 
ings ot fertilizers, produce crops equalling those obtained from virgin lands, 
provided that they be in good physical condition, and above all, contain 
a fair amount of humus. From what has been written about bananas in dif- 
ferent countries it appears that the3r require a well drained loamy soil, 
containing a fair amount of humus, and good amounts of potash, lime, 
and phosphoric acid in readily available form. 

With regard to the conservation of htimtis, a good deal is returned 
to the soil by the rotting of the stalks on the ground after the bunches 


(1) See also No. 24$, B. MarcU 1914. 

(2) See also No. 1278, .B, Sept* 1912. 


(Ed,), 

m). 
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have been cut. The growing of green inamire crops like velvet beans, MaU“ 
ritius beans, etc., is practised in some localities and can be strongly recom- 
mended. 

No other cultivated plant exhausts the soil to such an extent as bananas. 
This is fully borne out by the following analyses carried out in the Queens- 
land Departmental chemical laboratory, on virgin soil and exhausted 
banana land, both taken from Biiderim Mountain, where the soil is a vol- 
canic sandy loam. 

Virgin Ksliaasted land 

percent. per cent. 


Humus and other organic matter 18.86 17*04 

Nitrogen 0.560 0.292 

lyime 0.450 0.180 

Potash 0.109 0.067 

Phosphoric acid, soluble in i per cent, citric acid 0.0142 0.063 4 


This is confirmed also by analyses, made in the same laboratory, of 
the fruit and of different parts of the xfiant of three varieties of bananas. 
They show that a fair crop of Cavendish bananas (555 bunches per acre, 
weight of bunch 39 lbs.) removes in the fruit 123 lbs. of potash, 12^-^ lbs. of 
phosphoric acid and 43 .7 lbs. of nitrogen, whilst the stalks left on the ground 
contain 150 lbs. of potash, 6 lbs. of phosphoric acid and 41.4 lbs. of nitrogen. 
Practically sx^eaking therefore 273 lbs. of potash, or about 5 cwt. cf sulphate 
of x>otasli x^er acre, iniist be available to the banana xfis.nt in a readily 
assimilable form to produce its growth and crox> in a few” months. 

In the niaTxuriiig experiments conducted by the writer on Btiderini 
Moiiiitain, 160 lbs. of x^otash, 80 lbs. of phosphoric acid and 40 lbs. of nitrogen 
per acre were applied to normal crox^s and in double quantities to the ex- 
hausted lands, the comx^osition of which is given above. 

The unman tired and lightly manured experiments show^ed the want of 
vigour in the xfiants ; the banana sucker, as soon as the bunch ax>pears, 
seems to lose its idtalit^’’ ; the leaves drop off and the stalk bends over and 
often brea.ks under the weight of the small bunch. On the other hand the 
heavily manured fdots x>toduce good heavy bunches and the XDlaiits with- 
stand better the cold weather during the winter. 

Til seme cases ver^- heavy manuring was tried, as much as tvro tons 
of artifi’ ials being given yearly, at a cost of £ 25 per acre, and, in the plots 
where lime was a|>plied, attaining £ 29 per acre. 

The average yield of the eight ex|>erimental |>lots (K P. N, see Table) 
for three years was 345 bunches with 3035 dozens of bananas x^er acre per 
anniiiii, valued £ 38, the artificial fertiliser costing annually about £ 12 los. 

In the experiments 2 (K P jST) the av'erage xdeld was 457 bunches, with 
4330 dozens of a value of £ ,54 acre, showing an increased net profit 
over the yield obtained from the preceding xfiots. 

These experiments ' further showed that nitrogen acts best in form of 
dried blood and as nitrate of lime, that the addition of salt to the manure 
does not apx^ear to make any appreciable difference, and that in the case 
of old plantations 'it is best to 'apply part of the artificials ' in holes made 
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Crop ResuUs of Manuring Experiments on Buderim Mountain. 


Number ; Average yield per acre 


of ; 

FertiilJiers Used 1 

— 


Experiment j 

1 

! 

No. of bunches 

Dozens 

! 

I ' 

! 

KPNb ! 

■ 

156 

£ 34 S 

2 1 

3 (K F N b) 

243 

I 900 

3 

% (K P N b) 

132 

762 

4 

Nil 

20 

xxo 

5 

% (KPNu) 

216 

1 510 

6 

2 (K P Nn) . . . 

372 

3412 

7 

K P Nn 

3x5 

255X 

8 

1 K Pt Na 

221 

1937 

9 

1 2 (KPNa) 

410 

350S 

10 

i K Pt Na 

: 35 ^^ 

’ 3 IIS 

XI 

i 2 (KPNb) 

' 3S3 

' 3266 

12 

i 2 (KPNn) : 

471 

4 237 

13 

; 2 (K P Nn) salt ; 

428 

3478 

14 

: 2 (K P Nb) 4 - salt , i 

; 410 

i 3 347 

15 

i Nil ■ * 

j >273 

I I 760 

16 

' Nil “h lime 

323 

2 163 

17 

’ 2 (K P Nn) -h lime 

1 3S8 

! 3 .322 

1$ 

'• 2 (K P Nb) 4 - lime 

j 421 

: 3532 

19 

i 2 (K P Nn) lime -f- salt 

; 356 

i 30S7 

20 

2 (K P Nb) ~r hme 4 - salt 

37^1 

3 ySg 


The figures of the first lo experiments are averages of four years ; those of the otlicr 
of three years ending in 1914. 

K =160 lb. K^O applied as 320 lb. potassium sulphate per acre, 

Nb “ 40 lb. N » u 290 lb. dried blood per acre. 

Nn 40 lb. N 1) » 290 lb. nitrate o£ lime per acre. 

P , 40 lb, N » » 200 lb. ammonium sulphate per acre. 

Ft' — 80 Ib.'P.^Og » » 470 lb. superphosphates per acre, 

2 (KPN) means double quantities ; ^ (KPN) means half qmratitles. 

Ail manures applied twice a year — in spring and autumn. Salt apj}ljcd 3 cwt. per 
acre ; lime applied in two dressings of 2 tons per acre. 


with a crow-bar to a depth from 18 to 24 m. ail round the banana stool at a 
distance of from 3 to 5 feet, and the rest as top dressing. I^astly, it appears 
that physical conditions' o£ .the soil are improved by cultivation and 
manuring. 

In the close .neigliboiiihocd of the experimental plots other persons 
carried out some experiments which proved that tnaniirlng with iiistif- 
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ficient potash yields disappointing results and that on virgin soil the appli- 
cation of the standard fertilizer mixture, K P 3 ^, gave the most profitable 
harvest, namely £62 2s. ^d. per acre. 

The table includes the results obtained by the writer. The literature 
quoted in the paper mentions twelve works. 

1 13 1 - A lew Oak for Breeders: Querciis 'inssgnis, — The journal of Heredity, fore 
Vol. V, No, 9, pp, 406-407 -f I plate. Washington, September 1914, 

Dr. WiuniAM Treekase, of the University of Illinois, has called the 
attention of the American Genetic Association of Washington to Qiiercus 
insipiis, and to the value it might have for h3d)ridizing. The species in 
question was discovered in 1843 in the State of Vera Cruz, Mexico. It is 
found in considerable quantities about midway down the flanks of Mount 
Orizaba and especially near Chiapa.s. It is a rapid grower, attaining a 
height of 60 to 80 feet ; its bearing is erect and it sends out large branches at 
the height of 30 or 40 feet from the ground. Its acorns are suitable as 
food for stock, and very large, usually two inches in diameter and sometimes 
two and a half. Their weigh. is 50 to 60 grams each. 

In view of its habitat the tree is jrrobably nnsnited to a temperate 
climate, but Br. Purpiis, who has explored its home, thinks that it could be 
raised in Plorida; Cuba, Porto Pico, etc. The office of Foreign Seed and Plant 
Introduction of the U. S. Department of Agriculture is now endeavouring 
to introduce it and experiment it. If it is found to be well adapted, it is 
possible that native species of oaks could be grafted with it, thus yielding 
a large crop of acorns. Plybridiziiig experiments should also be ii!.ade with 
some local species with a view to obtaining larger acorns. 

Close relatir^es of Q. insignis are Q. strombocarpa of the same region 
and Q. Skimmi of Guatemala; the acorns of the latter, liowe\’’er, are 
presumably bitter or astringent. 

1132 “ West Indian Boxwood. — Sprague, T.A., and boodle, n. a., in Royal Botanic 

Gardens, Kcw, Bulletin of Miscdlanmis Information, 'Iso. 6, pp. 214-219, Eonxlon, 1914. 

By means of specimens of flowering and leaf}’^ twigs sent to Kew by 

the British Consul at Caracas, Venezuela, it has been possible to identify 
the West Indian or Venezuelan boxw^ood as Cascaria praccox Griseb. Ac- 
cording to iiifoiiiiation supplied by the same Consul, West Indian boxwood 
is a product of the district of Maracaibo only, whence all that exported 
from other ports is originally shipped. 

Boxw^ood is a yellowish hardwood, used mostly for turning. It is 
cut into pieces about 6 ft. long and from 4 to 8 inches thick. The best 
time for cutting the wood is from December to Jmie. 

Cascaria praccox Griseb, had hitherto been recorded only from Cuba ; 
it has, however, been' collected also in the district of Santa Marta, Colombia, 
but under another name. The three forms (Cuban, Venezuelan and Co- 
lombian) difier so' slightly in their characters and in the structure of their 
wood, that they may be considered as varieties belonging to the same 
species. 

There are also other species of Cascaria which yield wood. 



I5I2 


ii*OK^sa'Kv 


1133 - Experlmetr-ts 011 the Grazing of Woodlands- —■ ZE-oERBAtiER, e., in MUtd^ 

lungcn aus dem forsflichai VcrsucJiS’^vcscn Ocrderm'cJiSf Part XXXVIII, pp. 78-83, 

VieniiEj 1914. 

By ministerial decree of March 30, 1888, the Royal Institute of Experi- 
mental Forestry established a scheme of experiments on the influence of 
pasturage on woods, planned to ascertain : a) the losses of intermediate and 
direct products caused pasturage in i) plantations of spruce, 2) natural 
growths of spruce ; b) the nature and extent of the damage caused by the 
grazing and trampling of animals ; c) the measures to be taken to prevent 
damage to the wood, i) of young trees transplanted and grow a from seed. 
2) of 3 and 4 year old trees from seed, 3) of 3 year old trees from seed, 
isolated, and in groups, 4) of 3 year old trees planted out in ordinary holes 
and with a small hoed area round them ; d) the most practical means, 


apart from fencing and hedging, of preventing damage by live stock, 
to i) isolated trees with and wdthout supports, 2) trees in groups with and 
without supports, 3) plantations without artificial protection. 

This scheme of experiments was carried out in State forests and also 
in private forests. The results are summarised in the following table : 

The effect of live stock in plantations with or without protection. 


Trees without i>jotectioii ! 

Trees with protection 

Period 

! i i 

i 



Xuinijcr 1 Height | 

Number ' t 

Height 

■' 

metK'. i 


inetie 

a) Phintaiions mth (i) and wilhoiU (2) enclosure: 


j May 1S94 

. . 100 0.16 ' 

1 00 1 

0.X7 

( September 1909. . . 

• • I I- 1 1.55 ' 

61 ; 

1.62 

1 May 1893 

100 0.25-0.30 

1. 00 i 

o.^ 5 "~o .35 

f October 1890 .... 

• ' 45 : 

r .3 j 

0. 7-1.0 

b) 

'frees not iranspkmled and imnsplanied : 


Imie I goo 

. . , 100 1 ’ 

ro:> 1 

— 

September 1911 . . . , 

• . ; 14 1 O.-Sf 

1 

21 


e) 

'frees tdtk (i) and withonl (2) supports: 


• ^ Mav 1894 

. . ■ TOO ; ‘ 

loo : 


1 September 1909 . . . 

. • : 2.8 1 1,30 

71 1 

1.44 

C June 1895 

. . : TOO - — i 

! 

— 

** f September 1911 , . . 

■ ■ : 13 1 0-77 1 

: .1 

3 '^ I 

1. 15 


These results show that : i) spruce plantations enclosed or with sup- 
ports made a stronger growth than those wdthoiit this protection ; 2) en- 
closed spnice plantations at ro to 20 years contained about two-thirds 
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(61-63 per cent) of the original plants, v/hilst plantations without enclosure 
had only 12 to 45 per cent ; 3) 20-year plantations of spruces protected by 
supports contain 38 to 71 per cent of the original trees, as against 3 to 
13 per cent in plantations without supports ; 4) 16-year stands of untrans- 
planted spruces are less resistant to the movements of live stock than those 
of transplanted trees, while the differences in height are Ytry slight ; 5) the 
expenditure incurred in enclosing or providing supports appears to be justifi- 
able from a forestry as well as financial point cf view. Protection by means 
of supports is also an advantage to pasturage. 


LIVE STOCK AND BREEDING. 


I r 34 - Tlie Hygienic Importance of Aeid»Rennet Bacteria in the Udders o! Cows. — hygienic 

Gorini, Costantino (Communication to tlie VI International Dairy Congress, Berne, 

June 1914), in la Clinica vcterimria, Rasscpia di Polhia sanitaria e di Igiene, XXXVII 

Year, No. 17, pp. 47-51. Milan, September 1914. 

In 1901 the writer showed the presence in the udders of cows, of acid- 
reimet producing bacteria (cocci causing coagulation by means of acid and 
rennet) which are generally found in the lactiferous ducts. Later he found 
some very small bacillus forms, which he called Bacillus minmitns 
mammae. 

These aeid-reuuet bacteria are capable of causing the preiiiature co- 
agulation of milk, i, e. before the normal acidity has developed, even im- 
mediatel}' it is drawn from the udder and before external contaminaticn. 

They develop exceptionally in the lactiferous ducts, being probably- 
favoured by the milk remaining in them after milking, and they cause in- 
flammatory conditions of the udder or other complications. This inflam- 
mation differs from mastitis due to pyogenic or specific germs and usually 
disappears spontaneously, though it is liable to affect the quality and 
quantity of the milk. 

The changes in the milk due to these organisms are very different from 
those caused l>y other bacteria and cannot be detected either by acido- 
mettic or by alcoholic methods, by boiling or by the reductase tests, etc. 

They are detected by zynioscopic or fermentation tests, which are also 
of great importance in judging the cheese-making value of a sample of 
milk and in detecting abnormal conditions of the udder. 

The following practical conclusions may be drawn from these results : 

1) To prevent the abnormal development of the acid-rennet micro- 
flora in the udder it is advisable to ensure that the cow is milked dry so 
as to empty completely the lactiferous ducts. 

2) In zymoscopic testing of milk, the type of coagtilum produced 
by the bacteria may be used as a guide by both cheese-maker and veter- 
inary surgeon for indicating faulty milking and abnormal conditions of 
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tlie udder, wliicli are as important to the health of the aaiuial as to the 
qiialit}- of the dairy products (i). 

1135 Poisoning by isaieper^se (2). — Royal Botanic Gnnkns, Kcw, ihilteUn 

of Miscellaneous Infonnalion, No. 6, pp. 329-230. lyOiidon, 1914. 

Sof'ghum halcfcnsc is, after rice, probably the commonest food and 
fodder plant in India, besides being much used elsewhere; 3^et the constitu- 
ents which are liable to exert a poisonous action are not well understood. 
It has therefore been deemed desirable to publish a note dealing with the 
matter. 

In igo2 Dunstan and Hknry isolated a glucoside, which they called 
dliurrin, from the leaves of the great millet [Sorghum vulgar e). This 
substance, on hydrolysis with hot hydrochloric acid or the enzyme emulsin, 
splits into prussic acid, parahydroxybenzaldehyde and dextrose. The 
enzyme emulsin is present in the parts of the plant containing the gluco- 
side. Sorghum halepcme Pers. {Andropogon halepense Brot). is considered 
by Plackei to be a variety of S. vulgarc Pers. {Andropogon Sorghum Brot.) 
and there is little doubt that dhurrin is found in it as well as in the tyx>ical 
plant. The cases of poisoning observ''ed are thus to be attributed to prussic 
acid produced by the hydrolysis of dhurrin iii the stomachs of animals. 

An examination of the numerous records of cases in which Sorghum 
was used as fodder, establishes two important facts : lurstly, the young 
vegetative parts of the plant are the most dangerous to stock, the niatute 
plant being neatly or quite harmless ; analyses of old plants have shown 
that little or no cyanogenetic substance was present. Second!}", the 
poisonous effect of the grass is enhanced in times of drought. One writer 
states that the grass is dangerous only in the green state and that when 
it is cut and dried and used for fodder it has no injurious effect. This 
may be due to the destruction of the glucoside or the emulsin or both, 
but it is possible that the grass was not cut till near maturity, that is after 
the disappearance of the glucoside. 

1156 Tlie Modiieatloiis produced in the Anthrax Bacterium by Means of Ultra* 
¥ioiet- Rays. Mme. victor HenrI, in Complcs Rendus hehdomadaires de V A ca- 
diniie des Sciences, VoL 15S, No. 14, pp. 1033-1035 •! X2 figs.,; Vol. 159, No. 4, 
pp, 346-34S 4- 6 figs. Paris, April 6 and July 27, 1914. 

It is well known that ultra-violet rays cause the deatli of micro- 
organisms. M. and ]\ime. Victor Henri have demonstrated that the abiotic 
effect of these rays is due to chemical reactions taking place in certain mole-' 
cular aggregations which are to be fctind in the protoplasm, mid especially 
ill the cell nndeus. When the irradiation is weak, either in the case of the 
iiimierous micro-organisms studied by jVI. and Mine Henri or in that of the 
developing eggs studied by FauriI-FrEmtkt, a series of more or less 

(i) These conclusions, presented at the International Dairy Congress at Berne, June 19x4 
were adopted by the International Commission, wliicli introduced zyinoscopic testing for, the 
study of the veterinary control of milk,, in preference to all other tests (reductase, etc.) 
recommended for the laboratory control of milk. (EcL), 

( 3 ) See also No. 1644, B. Dec. 1913, and No. 694, B, Jmiie 1913, (BV,). 
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deep changes takes place. The fact that ultra-violet rays only attack- 
certain chemical constituents of the cells, leaving all the rest intact, led the 
wiiter to believe that by regulating the irradiation, it m'ould be possible to 
produce modifications in micro-organisms. 

The writer exposed to ultra-violet rays an emulsion of sporogenetic 
anthrax 24 hours old in quartz tubes revolving round a lamp for i, 2, 3, 5, 10^ 
20 and 40 minutes respectively, and then sowed i cc. on gelose and i cc. 
in broth. This treatment killed the greater number of the microbes, but 
some remained alive and capable of multiplying. A large number of 
the latter presented a normal aspect, but some colonies difiered markedly. 
From these colonies, the writer has isolated a series of nev?- forms distinct 
from normal anthrax in morphological, biochemical and biological 
characters. The character which is least stable under the action of the ul- 
tra-violet rays seems to be the uniting to form filaments. Further, the 
shape of the bacteria was changed (all forms being obtained, from bacilli 
to cocci), as well as their size (they became % or % the normal thickness), 
their sensibility to Gram's reagent (hve forms being obtained which gave 
no reaction), and their pigmentation (two forms gave deep yellow cultures). 

While the morphological and biochemical modifications produced in 
the cultures of bacteria gro wn in different media, e. g. in a medium containing 
sugar, ate unstable and revert to the normal form on being transplanted to 
a normal nutritive medium, the morphological and biochemical modifi- 
cations due to exposure to ultra-violet rays are distinguished by their 
great stability in successive artificial cultures. 

On inoculating a guinea-pig with the modified form, the writer obtained 
in two cases from cultures of the blood from the spleen and liver, colo- 
nies with the characters of the normal anthrax bacteria. He therefore 
concludes that by passing into an animal organism the more modified, yel- 
low, slender. Gram-negative form, which forms no spores, does not liquefy 
gelatine and has lost most of its virulence, can return almost to the 
primitive anthrax type. 

1137 - Pyroplasmosis In Cattle in Hungary in 1913: Means of Control, —wottijs:, 

KAroi/Y, in AUatorvosi Lapok, Year XXXVII, No, 33, pp, 387-389. Budapest, 

A.ugust 15, 1914. 

In Hungary liaemoglobintiria in cattle is relatively rare and seems to 
be restricted to the wooded regions of the Hoith-East (i). Of late years, 
however, this disease has also appeared in the country on the left bank 
of the Tisza, where it sometimes takes a virulent form. 

Ill 1913 pyroplasmosis appeared for the first time on May 20, in the 
commune of Hajduliadhfiz (Hajdu county), and raged in a herd of 137 
head of cattle which were grazing on some slightly elevated ground covered 
with oaks and robiiiias. 

The writer describes the evolution '^bf the disease 'and classes the 
symptoms observed into four groups according to the organs most affected. 
On the bodies of the diseased animals, the greatest nnmber of ticks was found 

(Erf.) 


(1) See No. 353, B. Mardi 1914- 
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at the end of May, whilst towards the middle of June their number di- 
ininished and the disease also began to disappear. As the disease had caused, 
in a relatively short time, considerable losses (by June i, lo animals had 
perished), in order to prevent its spreading, the writer subjected the herd 
to examination and then to treatment. Of the remaining 127 head, 30 
were still affected and 97 were apparently healthy. The herd was removed 
from the infected spot and the 30 affected animals were isolated and kept 
in a stable ; 7 among them w^ere kept as controls and the others were sub- 
jected for ten days running to arsenical treatment. Tlie^^ were given 
every day, in a small ration of bran, the following mixture : i gin. of 
powdered arseiiious acid ; 10 gms. of powdered calamus root ; 10 gms* 
of sulphate of iron. The bodies of the diseased animals were freed from 
ticks and the skin was washed with a 5 per cent creoline solution. Already 
after the first and second treatment it was observed that the animals re- 
gained their appetite ; their urine presented its iiortnal colour, and the w^eight 
of the animals perceptibly increased. The 23 animals tinder treatment 
were aH cured, whilst among the 7 controls, i died and 2 had to be 
slaughtered. 

In the ' herd u^hich had been removed from the infected spot, 
25 animals fell ill. In two cows the disease took a rather mild form, but 
with s3nnptoms that the w'dter had never before observed in the s^niiptoma- 
tology of pyroplasmosis. During the examination one of the cows used 
to let itself fall on its knees and remained a length of time in that 
position, while the other crossed its front legs; the disease appeared in 
these two cases tinder nervous forms, and as the urine emitted was not red 
but of a deep 3^eIlow, the diagnosis was rendered more difficult. Here 
also arsenic show'ed its beneficial effects. The useful action of arsenic 
observed in destroying parasitical protozoa {Spirocimeies, Trypanosomes) 
leads the writer to hope that this substance, in the form of |)owder, will be 
a valuable means of controlling pt^roplasniosis, especially as arsenic acts 
favourably on metabolism and on the increase of weight. Further 
experiments will decide whether the use of tlie new arsenical preparations, 
(salvarsan and neosalvarsan) can be practically^ recommended for cattle 
attacked by pyroplasmosis. 

XI 3$ - Pre?eiitiv@ laoculatlons against Sheep and Swine Pox. — bani, in 

AUatorvo.n Lapoky Year X!XXVII, Nos. 30, 31, 3:2, pp. 357-359. 369 " 37<'9 

ri- 3 figs Budapest, July 25, August i and 8, 1914. 

The present is a study intended to afford Hungarian farmers infor- 
mation on sheep and swine pox (i) and on the means of controlling this 
disease. The writer mentions the works of numerous investigators who 
have sought to find a harmless virus which would ensure the active 
immunity of sheep. Chaijmieks, Voigt and others again have eiideavoitred 
to attenuate the activity of the variolous virus by passing it through an 
animal organism, so as to obtain a curative serum. 

The wwiter, who has studied the question for the last 29 years, relates 


(j) See No. 536, B, June 191,. 
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his experimeiits during 1913, made with vims attenuated by passing 
through calves, which have not given a definite result because calf-pox 
inoculated into sheep gave only 50 per cent, of immunity. 

The study is completed hy a report of a series of remarkable experi- 
ments b}" Bridr^. and BoouET ( i) . Encouraged by the results of Besrbdka's 
{ 3) discovery on the properties of sensibilised wus, they proceeded, by the 
application of this discover}^, to modify the variolous virus in its activity by 
a contact of a certain duration vvitli anti- variolous serum,, or in other words 
to transform it, by sensibilising it, into vaccine. The experimeiits have 
had -considerable results. The animals that Vv’-ere vaccinated with the sen- 
sibilivSed virus did not contract the disease and accxuired in two to six days 
after the injection an absolute immunity. This immunity is very constant, 
and the vaccinated sheep did not x>rove at all dangerous to the untreated 
animals with which they were left in permanent contact. The injection 
must be made under the skin of the thorax behind the elbow; it causes 
generall3^ after four or six days, the formation of an oedema of variable size 
attaining sometimes that of a hen's egg, which is resorbed after a few da5^s, 
leaving a hard spot which gradually disappears. The local reaction fol- 
lowing on the subcutaneous injection of sensibilised virus varies in in- 
tensity according to the age of the animals. It is very slight in sucklings, 
more marked in lambs eight to ten months old and strongest in grown up 
sheep. Even when the local reaction fails, vaccination produces active 
immunity, in some espexially sensitive animals, four or fir'e da3"S after the 
injection an increase of temperature sets in, v.duch, however, is independent 
of the degree of local reactions. Vaccination does not cause aii}’ trouble in 
the pihysiological condition of the animals.Ewes in lamb or during lacta- 
tion nia}^ be vaccinated without any danger of abortion or decrease of 
milk yield. Vaccination 2:)ractised on sheep during the period of incuba- 
tion of variola, has no unfavourable effect on the evolution of the disease. 
Anti -pox vaccination is thus applicable in contaminated surroundings, to 
all apparently healthy subjects. The really sound animals will acquire 
iniinunity and those that are already infected will undergo the disease as 
usual. In 1913 in Algeria i 245 000 sheep were treated with this serum and 
not a single accident occurred. 

MM. B'RiDRk and Boqufa' placed at the disposal of the writer a small 
quantity of sensibilised virus with which to experiment upon Httngariau 
sheep. The tests were made on ten lambs from four to six months' old, of 
'which two were kept as controls and the rest vaccinated as follows: two re- 
ceived the prescribed dose (0.2 cc) ; four were given half the dose and two 
a quarter ; five days after vaccination ah the vaccinated animals showed, 
at the spot ’where 'the injection had been made, oedemae of different sizes. 
In one of the animals the temperature curve showed a maximum of 41.8® C., 


(1) Vaccmation conite la clavel€e par virus sensibilise. — Anmdes dc VimtUui 
Pasteur^ No. 10, October 1913. 

(2) X>e la vaccination par virus sensibilise. — Bull, deVlmUtul 1910, p. 241. 

X912, p. 529. 
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whilst ill tile others it did not attain 4 i^C. The quantity of lymph used 
had no influence on the effect of the vaccination. The controls did not 
show any change, their temperature remaining unvaried at 39*^ C. Eight 
days after vaccination all the animals were infected with pox ; five days 
after infection the two controls presented, at the infected spot, an inflam- 
mation which developed after four days into a pustule the size of a pi- 
geon’s egg, v/liile the animals vaccinated with the sensibilised virus 
remained perfectly immune. The spots caused by the infection had 
disappeared. 

Sheep breeding has greatly benefited by the researches of M. M. Bribr^; 
and Boquey, who have solved the vaccination pioblem ; namely they have 
conferred an active, efficient and lasting immunity to sheep against sheep 
pox, by the inomlatmi of virus which is harmless to the animals inoculated, 
and incapable of producing contagious lesions. 

The waiter warmty recommends the use of antipox serum, thanks to 
which sheep breeding in Hungary will be gradualty freed from its greatest 
enemy. 

1139 ~ studies on Fowl Giiolera: The Inheritance in Rahhits of Iminimity to Iii« 
feetioa with the Bacterium of Fowl Cholera. -- ilidley, Pimip b., in AgncuU 
Uifcd Experiment Station of ike Rhode Island State College, Bulletin 157, pp. 285-307. 
Kingston, N. Y., April 1914. 

The present jpaper is the writer’s third contribution to the study of 
fowl cholera. In the first ('‘Fowl Cholera and Methods of Combating it ”, 
Bulletin 144, Agricultural Experiment Station of the Rhode Island State 
College) the writer aniicitiices the occurrence of the disease, — already 
known in Europe more than a century ago, — in the United States, espe- 
cially in New England. Fowl cholera, caused by Bacillus hipolaris sep- 
ticus, has been controlled b3’' inoculations with serum, which, however, 
have not given uniform results. The writer obtained good preventive 
results by means of subcutaneous injections with from two to four cc. 
of 5 per cent carbolic add, repeated daily for a week. 

In the second work, prepared with the collaboration of Euzabeth 
E. AmIvSON ("A Biological Study of Eleven Pathogenic Organisms from Cho- 
lera-like Diseases in Poultry ”, ibid,. Bulletin No. 146) the writers set forth 
the results of a biological study of eleven pathogenic, organisms obtained 
from cliolera-like diseases in poultry. The real fowl cholera caused by- 
Bact. hipolaris septicus is endemic in New England and probably in all the 
central part of the Western States of the Union. There are, however, other 
diseases resembling fowl cholera caused b}’* bacteria of the para-colon, 
para-typhoid or influenza groups. 

The writers studied ten cultures of Bact. hipolaris septicus obtained 
irom localities very distant from each other, and they found that the bac- 
teria were in all cases identical. The virulence of the cultures examined 
varied coiisiderabty : the minimum dose of 48 hours' broth culture fatal - 
to a fowl varied from 10 cc. to a millionth of a cttbic fx, and the minimum 
dose fatal to a rabbit from 10 cc. to one liufldred millionth of a cubic [i.. 
It was demontrated that less than 50 bacteria, and probably only 4, injected 
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into the nmscles of the chest were sufficient to cause infection. One is 
led to believe that in infected animals an immediate paralysis of the func- 
tions of the phagocytes takes place, whence the terrible infectioiisness 
under natural conditions. The bacterium resists four months' esiccation 
(the maximum limit is still undetermined) ; it is killed by heating to 63° C 
for 15 minutes ; and it has very little resistance to carbolic acid and to 
acids in general. 

A very virulent culture finds resistance in a susceptible animal when the 
latter lias been previously inoculated w-ith a homologous non- virulent cul- 
ture. In rabbits, an artificial resistance to 10 billion times the minimum 
fatal dose of a highly virulent culture has been produced by a single strong 
dose : 3 cc. of the homologous culture. Only homologous cultures produced 
such resistance in rabbits. 

The third work is a continuation of the preceding ones and deals with 
the nature of the immunity in rabbits and the production of a correspond- 
ing active immunity in fowls. 

The writer gives a historical resume of the inherited resistance to 
infectious diseases, from which he concludes : that immunity to certain 
infectious diseases, together with other phenomena dependent ux^oii humoral 
factors of the blood, is transmissible from immune mothers to their off- 
spring ; that the immunity thus transmitted and acquired, is due in reality 
to the transmission of antibodies, is not inherited and transmitted by the 
male and is not present in the second generation ; that inherited resistance 
is of short duration, but that in some cases it can be transformed into act- 
ive resistance by inoculating the young animals with a virulent culture. 

The cultures used in this study were the same as those employed in 
earlier investigations; they can be placed in two groups: the immunizing 
gi'oup and the infecting group. There has been found no morphological 
or cultural means of differentiating between the organisms of these two 
groups of cultures; the biological test alone serves to distinguish them. 
Tor the present research an immunizing (avirulent) culture was used. Trom 
his experimental results the writer concludes : 

Female rabbits immunized with an avirulent culture of fowl cholera 
' bacterium ate able to transmit to their offspring a high degree of resistance 
''to virulent cultures. Some immune mothers are able to produce such 
immune offspring for at least more than two years after the date of immu- 
nization. Immunity is not transmitted by the immune male. The resist- 
ance 'in the offspring is not permanent, enduring for not more than fort^' 
days. This inherited passive resistance can be transformed into a durable, 
active resistance by inoculating the young animals, some time within the 
first forty days of life, with a virulent culture. 
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1140 ™ Oa Ovariotomy in' Sows; with Oosemttes oiUlie Mammary GMids aiiii the 

Ifiteraal Gei-Ital Orga!;s (i). Mackenzie, K, J J.; Marshall, F. H. A , and Ham- 
mond, J. vScliool of Agriculture, Cambridgei in The Journal 0/ Aejicultural Science, 

Vol IV, pp. 410-420; Vol. V, pp 418-423; and Vol. VI, Part 2, pp 182-186. Cam- 
bridge, 1912, 1913 and 1914. 

It is commonly found that the flesh of pigs Idlied on heat ” produces 
inferior bacon and pork, and the occurrence of animals in this condition 
ill the slaughterhouses causes considerable losses to varions bacon -curing 
firms. Of recent years, notwithstanding these losses to bacon manufac- 
turers and pork butchers., the practice of spaying has been on the decline 
and in many pig-raising districts has largely disappeared, the reason being 
that pigs are now made ready for the butcher before they are nine months 
old and are consequently less affected while in the feeders’ hands by the 
neglect of the operation than when the are killed at a more advanced age, 
so that breeders hesitate to expose them to the slight risk of the operation. 
Moreover, many feeders aver that they find some spayed sows which be- 
have like iinoperated animals and consequently that the risk and slight 
expense are futile. 

The writers examined three cases in which spayed sows were said to have 
behaved as if unspayed and found that in all three cases the operation 
had been incompletely performed, part of an ovary having been left behind 
ill the body cavity and causing the undesitfible syniptons in the bacon pig, 
which consist chiefly in a greatly increased vasciriarisation in the mammary 
region and consequent depreciation of a valuable part of the pig. It ■would 
therefore appear that the objection to siaaying on the grounds of its ineffec- 
tiveness put forward b}’' feeders is without foundation, cases of failure being 
rather due to imperfect operations. 

\Vlien examining carcasses in order to discard those of pigs killed 
on heat, bacon curers have been in the habit of regarding the presence 
of bla<‘k melariic pigment in the deeper la3?-ers of the mainmaiy'* tissues of 
coloured sows as due to extravasated blood and therefore a sign that the 
animal had been killed when on heat and that its carcass could only 
be used to produce bacon of an inferior grade. The writers examined a 
very large number of pigmented and impigmented carcasses of both sexes 
and ill various conditions with regard to their sexual organs ; they ob- 
tained no evidence that the presence of the pigment w^as in any way 
associated with the sexual condition of the animal, but found that, the 
pigment occurs only, in certain dark-coloured aiiiiiuils. The remedy for 
this defect is to breed from animals in which the pigment is abscait. 

1141 »« On Some Factors Controlling Fertility In Domestic Animals, — Hammond, 

John, in The Journal of AgnmUiml Science, Vol VI, Pa.i‘t 3, pi^. 263-277 -h 2 plates. 

I/)Bdon, September 1914, 

The fertility of domestic animals is a subject of ever increasing im- 
portance, for with the improvement of the breeds of live* stock there has 
come in many cases lessened fertility and often sterility. Thus, in Great 

(i) See No. 1198, B. Ang. 1912. (Xrf,). 
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Britain the Royal Commission on horse breeding found that about 
40 per cent of the mares selected for breeding failed to produce foals. 

Peark has recently shown that the variation in fecundity (eggs pro- 
duced) ill various breeds of the common fowl is not anatomical; that a 
fertile strain of fowls does not necessarily contain more oocytes in the 
ovary than an infertile strain. lie concluded that the fecundity of fowls 
depends on a physiological factor causing the oocytes to develop and grow. 
In mammals it is known that many oocytes atrophy at some stage of their 
development, but this has not yet been described in the common fowl. 
Heafe and Marshall, who investigated the fertility of sheep, came to the 
conclusion that several factors influenced the number of ova shed during 
the heat period : among others, service early in the breeding season and the 
practice of “flushing which seem to favour the ripening of the oocytes 
and prevent atrophy of the follicles. Nevertheless, some facts could not 
be explained as a simple result of the number of follicles u hicli ripened, 
for instance the fact that in-breeding reduces fecundity while out crossing 
increases it, as has been observed by Heafe in sheep, b^’' Darwin in pigs, 
by Ritzema-Bos in rats, and by von Gtjaita in mice. 

vSince ovtilation occurs siiontaneously in the pig and is not influenced 
by copulation, the diminution of fertility on in-breeding must be due to 
other causes than the number of follicles rupturing at the heat periods. 
liEAPE suggested that in sheep the decreased fertility when in-bred might 
be due to some sort of abortion. Stephenson attributed many cases of 
.sterility to the male, owing to a want of vitality, var3dng in degree, in the 
spermatozoa, which prevents the ovum or foetus reaching maturity and thus 
causes abortion. 

The writer has endeavoured to determine the factors controlling the 
number of young produced at birth b}- counting the number of corpora 
lutea and foetuses in pregnant animals at various stages of gestation. The 
animals observed were rabbits, pigs and a bitch. The writer divides the 
factors controlling fertility into two groups : 

T. Factors controlling the number of ova shed (fecundity, of 
Peari) . 

2. Factors controlling the number of embryos which develop to 
reach maturity. 

I. Factors conir oiling the mimher oi ova shed. 

In all probability it is as regards this factor that species and factors vary 
ill the matter of fertilhyc It seems to be a complicated physiological fac- 
tor which can be modified to a cettain extent by improving the nutrition 
of the ovaT\A Peare observed that the greatest egg production in fowls 
is ill the first year ; in general, fertility increases with age up to a certain 
limit, after which it falls gradually. It is well known that the n timber of 
offspring produced' hy a Amtmg animal breeding for the first time is below 
normal. Minot has observed this fact with guinea-pigs, P. G. BAiEEy'with 
rabbits, Wai.lace with sows. The writer has observed in 18 ^rouhg sows 
that the number of corpora lutea varied ft cm ii to 19 and averaged 
14.3 + 0.39, whilst in 9 old sows it ranged from' 13 to 24 and averaged 
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19.77 1.26. It appeaivS therefore that the lower fertility of young 

sows is due to a smaller number of ova being shed. 

2, Factors controlling the number of embryos which develop to teach 
maturity. — The WTiter counted the corpora lutea in the ovaries and the num- 
ber of foetuses in the uterus of pregnant sows, rabbits and a bitch, and 
found that the average number of ova shed at a heat is larger than that of 
the foetuses. In sows the number of ova was twenty, while the average 
litter of pigs is about twelve. In American breeds it appears to be even 
less : in Duroc Jerseys 9, and in Poland-Chinas 7.5. In rabbits the average 
mimber of corpora lutea was found to var 3?* from 8.4 to ii, and the correspond- 
ing number of foetuses from 6.4 to 8.1. Of some of the ova shed at the time 
of conception no trace can be found in the uterus; it is supposed tlie3’' ina3’’ 
be lost b3' wandering into the bod3^ cavity instead of being caught 133;^ the 
Fallopian tubes. This, however, could not occur in the Carnivora, where 
the fimbriated end of the Fallopian tube completely surrounds the ovar3^ 
In the bitch examined by the writer the number of foetuses and corpora 
lutea were the same, namety five. 

There is also the possibility that some of the ova may have escaped 
fertilization; or rather that they have been atrophized at a ver}^ early stage 
of develoxDment of the einbr}^, so as to leave no trace of their implantation. 

Other ova shed from the ovar}?-, although developing to a certain 
extent, never come to maturity and atrophy in the uterus. 

The writer has found in sows and rabbits, and other observers have found 
in cows, sheep, hamsters and ferrets, that the pregnant uterus often contains, 
besides the normally developed foetuses, a few smaller ones in different 
degreesof development and in various stages of degeneration. Of seven sows 
observed by the writer, four contained atrophic foetuses with an average of 
2.1 for the seven sows. Of 38 rabbits, ii contained atrophic foetuses. 

In animals bearing man3- 3’'oung at birth this atroph}? of the ferti- 
lized ovum is not very important economicalty, since, as a iiile, many more 
ova are shed than would furnish foetuses to occup}’' the teats of the mam- 
niar3’ gland. In animals producing only one or two young at a birth (mares 
and cows), however, the matter becomes one cf great imp-oTtance, for in 
these animals cases of complete sterility are frequent. 

The cause of atrophic foetuses is not bacterial, since iiornial and atro^- 
phied foetuses are often found side b3’^ side; besides, the writer in his search 
for bacteria in the atrophic foetuses and in their iiieiiibranevS obtained only 
negative results. 

, The nutrition of the pregnant mother cannot ho the cause of atroph)?', 
though in man}-^ cases it affects the size and vigour of the new-born. From 
measurements made by the writer it appears that on tlic whole the longer 
the foetal membranes' in pigs the larger the foetus. Uo connection has 
been found to exist (in pigs and rabbits) between the weight of the foetus 
and its position in the uterus ; consequent^ competitive nutrition lias very 
little effect in determining the size of the foetus. Fraenkel has shown that 
eth nutrition of the foetus is more especially under the control of the cor-^ 
pm luieum. 



ANATOMY and PHYSIODOGY OP UVE STOCK 1623 

From an examination of the works of several investigators, it seems 
possible that the atrophy is due to the low vitality of the foetus owing to 
constitutional loss of vigour of either parent at the time of mating, or to 
insufficient vitality in the spermatozoa, or to domestication (the writer 
observed that in wild rabbits atrophic foetuses are mucli rates than in do- 
mtstic rabbits) . It seems that the effect of domt sticatioii on these animals 
is to increase the number of ova shed and at the same time to diminish the 
proportion of those which develop. 

The writer does not arrive at any definitive conclusion on the cause 
of the atrophy, and the several possibilities suggested are still under 
investigation. 

1142 ~ Research on the Transformation of Energy in the Domestic FowL—Geriiartz, 

Heinrich, in Landimrtscha-ftliche JaJirbilchcr, VoL 46, Part 5, pp. 797*81^. Berlin, 

Jnly 14, 1914. 

The most important investigations hitherto madeby’VonTz,hEB 3 mNN, 
Papatschuce:, Richet, E.egnault-Reiset and others, on the transfor- 
mation of energy in the domestic fowl, as well as in birds in general, are now' no 
longer sufficient, as they do not correspond to modern demands upon the 
technique of observation and do not give due weight to the biological activitj^ 
of the animals. The writer, with the assistance of the Prussian Ministry 
of Agriculture, undertook se%*eral experiments on this subject. They were 
carried out wdth an improved system of Regnault-Reseit's apparatus, in 
which the bird was iii a state of repose throughout almost all the experiments 
and could be observed without being disturbed. The wniter experimented 
upon fasting birds and birds that had been fed. In the first case the bird 
was not given any food during the 13 hours which preceded its being piu 
into the respiratory apparatus. In the second case the bird usually ate its 
ration during the preliminary experiment. The ration was calculated to 
keep the weight of the body constant. When the bird was not in the respira- 
tor}^ apparatus it was kept in a roomy cage. 

The object of the first experiments was to observe the quantity of energy 
transformed in the fowl when it was in a state of absolute .repose and con- 
sumed only so much matter as w’-as necessaiy to keep up its physiological 
activity. This transformation of enetg}’' is called by the wiitcr the mini- 
mum” or upkeep transformation”, and it amounted to 58,37 calories for 
the normal fasting fowl and 62.15 calories for the same bird that had been 
fed, per day and per unit of surface (icoo square centimetres). In the brood- 
ing hen of the same breed after feeding, the corresponding figure was 71. 78 
calories. On comparing these values wdth those of Zmitz for dogs (75,1) 
and for horses (94.8), it appears that fowls in a state of absolute repose ha%-e 
not a relatively highbransfomation of energy, but a relatively low one. An 
abnormally high transformation in birds is thus quite out of the question. 

The next experiments were aimed at ascertaining how, and to what 
extent, the organs of reproduction and their functions acted on the min- 
imum transformation. With this object experiments were made, during the 
moulting and the brooding periods. They showred that during the moulting 
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period tlie tratisforination was slightly increased, 11am el}^ by 5.2 per cent, 
while the brooding period did not cause any change. 

In a third series of experiments the writer endeavoured to determine 
whether the laying period, exclusive of the amount of energy required for 
the forniatioii of the egg, had a specific action on the transforrnation. With 
this aim ' experiments were made before and after the laying period. If there 
was a specific surplus ’of energr^ be3mnd that required for the forriiatioti 
of the egg, it ought to be noticeable in the period of transitioii. llie experi- 
ments showed that the transformation of energy went on increasing even 
after the period of egg-la3dng, which can only be explained by admitting a 
specific effect of the period of la3dng on the transformation of energy. 
Eight days before laying the first egg, as another experiment shouted, this 
effect was not 3’'et noticeable. 

A^last series of experiments was devoted to determining the influence of 
the fiiiiction of egg-laying on the transformation of energy in the hen. 
With this object several tests were made. Of these the first group led to 
the following results. 'The period of egg-la3diig caused an increase of 70.1 
calories in the transformation of energcq or 78 per cent per tinit of surface 
per day. Each da}- 43.9 'calories, or 26.2 per unit of surface, were employed 
for the formation of the egg. Admitting that the period of egg-laying it- 
self, without considering the outla}" of energ}^ directl}- caused by the forma- 
tion and expulsion of the egg, increases the transformation of energy 
about 35 per cent (experimental results of successive periods), there ivould 
alwa3^s remain 78 pei cent --'35 percent. — 43 per cent for the formation 
of the egg and egg-laying proper. 

In the second group of experiments on the egg-layiiig period, the 
results differed somewhat, for instead of the 26.2 calories per da}^ and per 
unit of surface, 24.8 calories were utilized in the formation of the egg. 

The figures obtained in these investigations are interesting also from 
another point of view. If, as has been stated above, cO.c calories are con- 
sumed for the forniatiou of the egg, 10.8 correspond to the ])ratein and 15.4 
to the fat. The fixation of these two substances requires, however, differ- 
ent contributions of energy. Admitting, with Ktein and Vox divR Hi-hDiv, 
that for the formation of i gram of protein 7.35 calories are required, and 
for I gram of fat 2,5 calories, the fixation of the protein would have required 
13.8 calories and that of the fat 4.1, thus altogether 17.9 But the period of 
egg-laying caused an increase of 70.1 calories in the transformation of 
energy. There remains therefore a surplus of 70.1 — 1:7,9. 52.2 calories, 

Taking the 'specific influence of the lading period at 24.5 calories (that is 
33 per cent of 70.1), there remains a difference of eiifcrgy of 5'2.2 -■■■- 24.5 
= 27.7 calories, corresponding especially to the formation of the egg above 
the expense of energy required for the foiination of flesh. The formation 
of the egg in the hen is thus accompanied b}" a considerable expenditure of 
energy. 
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1143 “ The Preparation of Ensilage. — sa^iarani, franco, in Boimim del Ministem 
di AgricoUura, Indusiriii c Commercio , Year 13, Nos. S-12, pp. 87-103, Rome, Angust- 
Decembcr, 1913. 

The results of the experiraeiits carried out for moiiy years by the writer 
for the purpose of discovering the best method of preparing ensilage in 
ordinary silos have shown that during the first few days after the grass has 
been put in, two typical and different fermentation processes take place at 
the expense of the sugar and of the cell- sap — an acetic fermentation and 
a lactic fermentation. 

The first is an intracellular process, through which the sugars of the 
cell substance are transformed, as a result of the vital activities of the cell 
in a relatively warm place (silo) w’-here there is an almost complete absence 
of oxygen, into alcohol and carbonic acid, hater, as a result of chemical or 
phy^'siologicai, but certainly not bacterial, action the alcohol is transformed 
into acetic acid. The second process is an ordinary lactic acid fermenta- 
tion, due to the action of bacilli and cocci such as are found in' milk and 
milk products. Of the total free acid content of normal acid silage, on an 
average 70 per cent is acetic acid, up to 20 per cent lactic acid, and, 
roughly speaking, 10 per cent butyric acid. 

The predominance of the acetic acid is chiefly due to the fact that the 
temperature of the silo rises to 40-6o<^ C, which is particularly favourable 
to intracellular fermentation. If, however, the lactic fermentation has free 
sugar at its disposal, it can, owing to its power of acting direct^ 
upon the latter, produce more acid than the acetic fermentation, which 
can only transform sugar into acid indirectly^ When in the acid ensilage 
sufficient lactic and acetic acids have been produced, which takes place 
ten days after the filling and pressing down of the silo, no further bacterial 
fermentation goes on. If sufficient acidity is not soon attained by the two 
fermentation processes, a putrefactive fermentation sets up, with forma- 
tion of ammonia, butyric acid and other malodorous compounds. Un- 
suitable fermentation, from the experience of the writer, is best prevented 
by the addition. to the silage of*a dilute solution of milk sugar- 

Troin these observations, the conclusion can be drawn that in order 
to succeed in making ensilage, it is above all necessary to avoid overheating 
the fodder, in order to limit the acetic fermentation and thus to leave 
the decomposition of the sugar chiefly^' to the lactic fermentation pro- 
cess. This end can best be attained by providing the silo with mechanical 
means of applying pressure. The experiments of the writer in this direction 
.showed that mechanical pressure is best applied immediately after the 
recr ir.d amount of fodder has been put in, so as by this means to free the 
sii:j <is irmcli as possible from air. When, the interior of the silo is once 
free of air, the temperature rises with difficulty^ and the lactic fermentation 
is promoted at the expense of the acetic fermentation. 

According to observations made by the writer, silos with mechanical 
presses yield a fodder with 70 per cent lactic acid and 20 per cent acetic 
acid, while the proportion is just reversed in the product of an ordinary silo. 
Turther, they have the additional advantage of producing ensilage contain- 
ing less free acid and winch consequently smells less strongly. 


7 
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In conclusion,, the writer gives some inforniation respecting an ensi- 
lage experiment with beet slices straight from the sugar f actor3^ He found 
that in order to obtain a satisfactory product, it was necessary to remove 
all the air from the silo. This was of course best ejected by heavy pressure. 

Ill order to promote lactic fermentation, Sig. Samaraiii advisCvS, 
as ill the treatment of grass, the addition to the silage of a solution of milk 
sugar. 

1144 - The Forage Value of Bedshank (Polygonum lupathifoiinm). — 

St 5 rme and Klein, in Deutsche LandwirtschaftUche Presse, Year 41, No- So, p. S90. 

Berlin, October 7, 1914. 

Redshank {Polygonum lapathifoUum) was used by many farmers as 
fodder in Germany during 1914. Its chemical composition is, according to 
a recent analysis made at the Koslin Experiment Station, as follows : 

Water 71.74 per cent. 

Dry matter : 



2.29 

per cent. 

Crude fat 

, 0.69 


C ude protein . , . . , 

. 3-07 


Crude fibre 

. 8.08 

)) 

Nitrogen-free extract . 

•1403 

» 


28.16 )) 

99.90 per cent. 

1.72 pet cent. 

1.25 » 

0.35 » 

4.70 

9.35 

^ 7 ‘37 cent. 

ilccordiiig to the above analyvsis, the food value of redshank is equal 
to that of pasture grasses such as ly-e-grass and cocksfoot. 

xA.ll practical farmers agree in stating that redshank has given complete' 
satisfaction as fodder and that it has not caused the slightCvSt injury to 
the health of the animals. As food for milch-cows it has also been useful. 
The writer believes that in years of scarcity of forage it will prove a wel- 
come addition to the food supply. 

1145 - The lEfluenee of Temperature on the Microflora of Hay: Lactic and Butyric 

Hays, — GORiNi, C., in RendiconU della R. Accademia dei Luicei, Vol. XXIII, Scries V, 

Part I, No. 12. Rome, 1914. 

Applying the methods of silo research (i) to hay, it has been possible 
to determine a main difference between normal and abnormal ha}^ Those 
ha^^s are to be called normal which have not undergone abnormal inacera- 
tion or fermentation, nor become mouldy, scorched or damaged. Normal 
hays are divided into normal lactic and butyric hays according to the 
nature of the predominating fermentation. 


The digestible substances are : 

Crude protein 

Pure protein 

Fat 

Crude fibre 

Carbohydrates 


(x) See No. 541, B. June 1914. 


[Bd.). 
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Tlie writer submitted the same hay stack during its various stages of 
fermentation to zymoscopic and bacteriological examination. He found that 
during the first 3 to 5 days of fermentation, with a temperature of 50-5 5^^ C,, 
the hay was prevailingly lactic, whilst as the temperature gradually 
rose to 60-65® beyond, the mass tended to become more butyric, 

as is unfortunately often the case in ordinary stacks. 

The results confirm those obtained in the case of silos : 

1) Normal hay may be classified as lactic or butyric according to 
the predominating microflora. 

2) The nature of the microflora is in direct relation to the tempe- 
rature of fermentation. 

3) Most hay, as in the case of ordinary silage, is of the butyric type and 
is consequently less favourable to the intestinal functions of the live stock 
and to the sanitary condition of the milk and its products, 

4) To obtain lactic hay, care should be taken in stacldng it to expel 
as much air as possible and to maintain a temperature of about 50® C. 

These conclusions show the importance of zymoscopic-bacterio- 
logical control of fodder in order to estimate its value as forage from a 
health and dairy point of view. Thus a normal hay may as a result of 
organoleptic, chemical or simple microscopic examination be declared 
healthy and yet contain a microflora dangerous to the intestinal functions 
and health of stock and consequently to the quality of the milk and dairy 
products* 

1146 ~ The Food Value of Stizoiobium aierrimum and S. p&chjIoMuBi 

Beans, — Shrewsbury, Herbert S., in Bulletin of the Department of AgficulturCt 

Trinidad and Tobago, VoL XIII, No. 81, pp. 194- 195 ; and No. 82, pp. 240-241. 

Fort-of -Spain, June and July, 1914. 

The seeds of the two species of Stizoiobium grown on the same estate 
in Trinidad, in the same seasons, were recentl3’' submitted to the Depart- 
ment with a request for information as to their suitability for fodder. 

Their nutritive value is shown by the accompan^fing table ; it is very 
nearly the same for both species, but S. pachylobium is somewhat prefer- 
able because it has larger seeds and consequently a lesser proportion of 
teguments and indigestible crude fibre. 

Feeding experiments on guinea-pigs showed it to be highly improbable 
that the beans were toxic in the slightest degree. 

On analysis no poisonous glucosides, sapoiiins, fats, alkaloids, veget- 
able ptomaines or toxalbumins were found. Besides, the beans of S, pachy-- 
lohium have been used as fodder and also for human food without ill effets. 
It does not appear, however, that S. aterrimum ever been used, in 
Barbados, as fodder or as human food, while the leaves ate said to have 
poisoned cattle. It is not yet quite certain that S. aterrimum is not a syno- 
nym for 5 . utile or Mucima ntilis of Wallich, wdiich has been cultivated 
extensively in Mauritius and Tasmania as a table vegetable and as a 
fodder for cattle. 

In the accompanying table the composition of soy beans is also 
given for comparison The two Stizoiobium are inferior in feeding value 
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to soy beans, but they are somewhat ' superior to Bheiicli, JJiiia or field 
beans. 



Carbo- 

hydrates 

Proteins 

Water 

.... 

Crude 

liT)re 

1 

Ash ! 

i 

I'iii 

I'eedini, 

units 

S. aterrimwn .... 

44.3 

29.8 

12.0 

6.2 

4-2 

3'5 

127 

S. pachylohium . ■ . 

47.2 

29.2 

II.O 

4.1 

4.2 1 

4-3 ' 

131 

Sofa his pula .... 

39.2 

33*2 

10.0 

1 

4-7 

•^7.3 

157 


1147 - Statistics of British Feeding Trials and the Starch Equivalent Theory^ — 

Wool), T. B., and Yule, Udny G. (School of Agriculture, Cambridge) in The Journal 
of Agricultural Science, Vol, VI. Part 2, pp. 233-251. Cambridge, May 1914. 

Siimiiiaries of about 400 feeding trials {200 dealing with oxen and 200 
with sheep) were compiled from reports of British experiments carried 
out down to 1907 and were published in the Journal of the Highland and 
Agricultural Society for 1909-1910. The present paper makes a statistical 
examination of these summaries for the purpose of investigating the reason 
w%y British experimenters, calculating on the basis of Kellner's figures, 
usually find that the increases produced by various diets are not propor- 
tional to the excess of starch equivalent provided by the diets above that 
required for maintenance. 

vSwedes were the first to be investigated in this connection, as they 
represent an article of food used to a much larger extent in Great Britain 
than on the continent, and it seemed quite possible that Kellner's figures 
for starch equivalents in roots, which are based on a small number of experi- 
ments, are not accurate when roots are used in such large amounts as 
is usual in British farming. All experiments dealing with the feeding 
of swedes to oxen were abstracted from the summaries, and, after deduct- 
ing the food required for maintenance from the other constituents of the 
diets as far as possible, the results of feeding swedes were obtained in terms 
of increase as follo'ws : 



Corrected weight of swedes 
in ration above maintenance, 
per 1000 lbs. 
live weight per day 

Number 
of experiments 

Average live, weight 
increase produced 
per 1000 lbs. 
live weight per day 

Probable error 

of average 



lbs. 


lbs. 


40 

to 

60 . . , 

3 

1.40 


60 


80 

4 

’T 73 



80 


100 

14 

i.72 

0.082 

100 


120 

I 17 ■ 

1.83 

0.061 

120 


I4O 

13 

1.93 

0.078 

140 

3 ) 

160 ..... 

8 

1.85 

p 

b 

00 

over 

160 

3 

2.39 
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Kow assuming that the increase consists of 67 per cent, of fat and 
33 per cent, of water (Lawes and Gilbert) and that i gm. of starch equi- 
valent yields 3.76 calories in the animal and i gm. of fat 8,8 calories, the 
following rough approximation to the percentage utilisation is obtained 
for swedes used in varying quantities above maintenance : 


Corrected weight 

of swedes in ration above Percentage 

maintenance, per looo lbs. 

live weight per day titilisation 

lbs. “ 

50 51 

70 43 

90 33 

no 29 

130 26 

150 21 


The figures receive some support from the fact that Kellner’s average 
figure for percentage utilization is 50 per cent, which is about the same as 
the utilisation of swedes in the British trials when used in small quantities. 
They also agree with figures directly determined in the winter of 1913-1914, 
when two lots of 10 oxen of similar weights were fed on just sufficient 
take and chaff to supply maintenance, the one lot receiving in addition 
46 lbs. of swedes, the other 138 lbs. In the former case the percentage uti- 
lization was 47 ; in the latter it fell to 32. In the experiments on which Kell- 
ner based his starch equivalents, the amounts of food added to the basal 
ration varied very considerably, yet there is always direct proportionality 
over a wide range of diet between the excess of food above that required 
for maintenance and the amount of increase produced, and in all cases 
approximate!}’ 50 per cent, of the excess of food expressed as calories 
above maintenance requirements was utilized as increase in live weight. 

The next step was to recalculate the results of all the experiments 
given in the above-mentioned summaries in order to determine their 
percentage utilization. The new results were as follows : 


Lbs. starch equivalent above maintenance: 
oxen per day 
sbeep per week 


Percentage utilisation 


Oxen j Sheep 


3 ~ 4 

4- 5 

5- 6 

6- 7 
7 S 

8^-9 

9 - 10 

10 ~ IX 

11 “ 12 

12 - 13 

13 ~ 14 


39 ± 2 

35 + 2 
34 ± I 
32, + r 
30+2 
26 2 

24 di ^ 
21 4: I 


5 ^ ± 5 

43 ^ 

56 + 3 

4^ di 2 

46 ±. 2 
37 2^ 
37 + 2 
42 d: 2 
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These figures agree with those given above for the utilization of swedes : 
the larger the amomit of food above the maintenance ration, the smaller 
the proportion utilized, yet the figures are comparable with Kellner ts at any 
rate as regards range of diet. The difierence between, the two sets of 
results make it clear why British experimenters do not obtain results in their 
feeding trials which agree^ with Kellner’s starch equivalent theory : Kelh 
tier’s starch equivalents are based on figures which indicate a direct propor- 
tionality between the amount of food consumed above the maintenance 
ration and the live weight increase produced, while British feeding trials 
indicate clearly and with certainty that the percentage utilization of food 
decreases as the diet is increased, each successive increase giving a smaller 
return in live weight increase than the last. 

As a possible explanation of the divergence between Kellner’s and 
British experience, the probable errors of the results were worked out and 
remc»ved all doubt as to the significance of the differences observed. An- 
other possibility was that whilst Kellner’s figures are based on experiments 
in a respiration chamber, in which the carbon fixed in the form of increased 
weight was accurately determined by m 4 ans of a carbon balance, the Bri- 
tish results were obtained in ordinary feeding trials in which the utiliza- 
tion is calculated from the increase in live weight by a factor depending 
on a very small number of experiments carried out at Rotharnsted many 
years ago. This factor may be assumed to give the proportion of fat 
in the total increase of weight as a lean animal becomes fat, but it may 
fail to give with accuracy the proportion of fat in successive increases 
as the animal slowdy fattens from the lean condition. There is some evid- 
ence to show that the first addition of live weight increase to a lean animal 
may contain as much as 50 per cent, of water and only 50 per cent, of fat, 
whilst the last additions of weight to the animals may be almost entirely 
fat. In the case of the oxen this would increase the loudest utilization 
\vith the highest diet from 21 per cent, to 31.5 per cent., which is still signi- 
ficantly below the highest percentage utilization of 39 per cent, and much 
lower than Kellner’s average figure of 50 per cent. 

A further reason for divergence might lie in the fact that whilst Kell- 
ner’s experiments were confined to the measurement of the carbon balance 
for a short period including the formation of only a few pounds of fat, 
the period of the British experiments was some four on five months a dur- 
ing which the animals laid on several hundredweights of live weiglri: in- 
crease; it is quite possible that' there might 1>e a direct proportionality 
between food and increase in the early stages of fattening whilst the animal 
is still comparatively lean. Accordingly all the experiments with oxen 
were classified according to the period of feeding and their percentage titi- 
lizatioii was worked out as follows : 


Eength 

of experiraerits 
in ^ys 
20 to 80 
80 » 100 
I 00 » 120 

T20 >1 iSo 


Percentage 

utiliisatioii 

■ • 3 ^' 

■ ■ 33: 

■ • 33 
• • 32 
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Evidently tlie lengtJi of time of the experiment has on the aA^erage no 
effect on the percentage utilization of food, the reason of this probably 
being that in some of the shorter experiments animals already half fat 
were used, and under these circumstances, the length of the experiment 
is not a measure of the extent to which the fattening process was pushed. 
The question was therefore attacked by calculating the percentage uti- 
lization during the various stages of fattening in a separate series of trials, 
the detailed data of which were available. The results axe given below. 


Percentage 

utilization 


ist month 39 

)) 34 

3^"^ » 3r 

4th » 13 


The average utilization is very good during the first month and does 
not fall off much during the second and third months, but in the fourth 
month the falling-off is very striking indeed. It Avonld therefore appear 
that whilst Kellner’s starch equivalents may give a fairly accurate measure 
of the amount of fat production to be expected from various foods in the 
early stages of fattening, they fail to do so in the later stages, because as 
fattening apj;>roaches completion, the law of diminishing returns asserts 
itself and a given amount of starch equwalent produces less and less fat as 
time goes on and the animal gets ripe. Kellner’s starch equivalents, too, 
fail when very liberal diets are used, because here the animal very quickly 
reaches that stage of fatness at which the law of diminishing returns 
begins to make itself felt. 

The writers point out the remarkable variation in efficiency, as fat-pro- 
ducing machines, among animals of the same breed fed under identical condi- 
tions and show that the standard deviation under these conditions is 21 per 
cent, of the live weight increase and the probable error in the increase of 
one animal 14 |jer cent. Calculating on this basis, average-sized animals 
on average rations having a heat value of 25 400 calories would retain 
from 6 400 cals, to 8 400 cals, in their bodies and give out heat amount- 
ing to 19000 and 17000 cals, respectively. Examination of the increase 
of individual oxen shows that, assuming that similar amounts of food are 
digested, the difierences between the amounts of heat evolved are even 
larger than those indicated above and may Teach 25 per cent, between 
what the farmer would call a good and bad doer Investigations are 
at present in progreSvS at Cambridge on the variation of digestibility accord- 
ing to the individual peculiarities of the animal and the amount of diet, 
and on the possibility of estimating the rate of heat evolution from, animals 
of known fattening capacity by measuring the difierence between their 
skin temperatures and the temperature of the surrounding air. 
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1 1 48 - Feeding Experiments with Whole Milh and Sfeiinmei Milk with Cream 
SllhStituteS * (i). — Wellmann. — Reprint from Landwitscliafllichm JcilifUicher, 
pp. 499-626. Beriinj 1914. 

The writer made comparative experiments on the utilization of whole 
milk and of skimmed milk with cream substitutes for feeding calves and 
young pigs. 

The fresh whole milk of the day was pasteurized for a quarter of an 
hour, then cooled and kept in a cool place in well closed cans. 

The additions to the skimmed milk consisted of meal and of flour starch 
saccharified by diafarine (a preparation of diastase) ; it was also lioiiio- 
genized with a preparation of tallow known in trade tinder the name of 
Premier jus’k 

The skimmed milk with meal was prepared as follows : the daily fresh 
skimmed milk was passed through a sieve and pasteurized; while still 
warm it received the addition of 54 parts of wheat meal, 27 of rye meal 
and I of common salt per 1000 parts by weight of liquid. The mixture was 
passed a second time through a fine sieve and then kept in a well closed 
vessel. 

The diafarine skimmed milk was prepared in the following manner : 
After being passed through a sieve and pasteurized it was cooled to 55“6o<> C. 
and mixed with 50 parts by weight of wheat meal, 25 parts of rye meal 
and 7.5 of diafarine per 1000 parts of liquid. 

In another experiment sldmmed and whole milk w^ere mixed and to 
this mixture (containing 2.5 per cent of fat), 5^ parts of wheat meal and 
25 of rye meal per 1000 were added, together with 7.5 parts of diafarine 
with the object of saccharifying the meal starch. This prej)aration is 
called by the writer Diafarin-Fettmilch ’k 

The homogenized milk was prepared b3^ mixing the tallow prepara- 
tion intimately wdth skimmed, milk. 

Eleven pigs from two to four weeks old were experimented upon ; 
two of these were slaughtered at the beginning of the experiment as 
controls, the others at the end. The milk was always given ad lib, . 

The experiment showed that from a dietetic point of view wdiole milk, 
diafarine miUc, and skimmed milk with meal gave the, best results; no 
intestinal troubles occurred wdth the use of these feeds. The animals 
seemed to relish most of all the diafarine milk. The homogenized milk 
was always willingly taken, but one animal fed on it had an attack of scour 
which was soon arrested by some citric acid. 

The digestibility of the various milks was, on the whole, the same,, 
even when that of the individual foods was different. The high digest- 
ibility of the fat in the homogenized milk was striking ; although there was 
6 per cent of fat it was utilized even better than in the w'.hole milk. Pro- 
tein proved more digestible in the milk with wider albuminoid ratio (homo- 


(i) See also tlie original articles: i) Prof. Paul Schuppli, Calf Rciaring on the Emulsion 
Syste^n, B. Feb. 1913, pp. 167-173; and 2.) Prof. Ai^tonio Pmocxirr, Utilization of 
Skimmed Milk as Food for Calves, B, Ang. 1913, pp. 1157-116^!. (Ed.). 
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geuizecl milk) than in that with a narrower ratio (whole milk, diafaiine- 
skimmed milk). In most cases the young pigs utilized the milk better 
as they grew older. 

The greatest assimilation of nutritive matter per 1000 of live-weight 
was observed with diafarine-skimmed milk (35-93); “ diafarin-fett 

milch” (38.5), and meal and skimmed milk (45.53). With whole milk 
the corresponding figure was only 30, and wdth homogenized milk 30.47. 
In the consumption of starch values the difierence between the four kinds 
of milk was barely 15 or 20 per cent. 

The daily increase per 100 lbs. of live-weight ranged from 2.2 to 3.5 
lbs., and diminished with increasing age. It varied from 3.08 to 3.34 lbs. 
for whole and homogenized milk; it was 3-25 lbs. for diafarine-skimmecl 
milk and 3.5 lbs, for diafarin-fett milch”. The pigs retained in their 
bodies from 36 to 74 per cent, of the digestible nitrogen supplied. 

From an economical point of view, diafarine skimmed milk w^as the 
most satisfactory and ‘‘ diafarin-fett milch” the least. 

The cost of one pound of gain varied with the different feeds as follow'S i 


d 

Wliole milk 7.11 

Biafaxiiie-skimmed milk 3.10 

Meal-skiramed milk 3.53 

Diafarin-fett milch. 7- 80 

Homogenized milk 4.65 


Thus, feeding with diafarine-sldmmed milk costs about one-half, 
and with homogenized milk about twm-thirds of the expense of feeding 
whole milk. 

In the pigs fed on diafarin the flesh was singularly light coloured. 

The paper contains data on the weights of the different organs of the 
pigs and on the analysis of the flesh. 

1149 - The Breeds of Horses of the Sunda Archipelago. — von barnekow, hans, 
in Zeitschrift filr Gestiitkunde und Pferdeziicht, Year 9, Part 9, pp. 194-198. Hanover, 
September 1914. 

This paper is a brief review of the most important breeds of horses of 
the Sunda Archipelago, namely : Sandalw^ood, Macassar, Sitmbawa, Savo- 
nese, Timor, Batak, Boverlander, Java and Preanger. 

The Sandalwood horse is a native of Soeniba island and is considered 
on the whole as the best of the archipelago. For scores of years it has been 
exported in numbers to J ava ; consequently the stock has diminished to 
such an extent that measures had to be taken for the preservation of the 
breed. Its body is compact and is supported by sound and strong feet, 
so that the horse is especially suited for the saddle. The strong strain of 
Arab blood with which it has been credited can no longer be recognized 
in it owing to long-continued inbreeding. The Sandak^ood has a very 
regular pace and is an excellent trotter. It combines a lively fiery tempe- 
rament with great good nature. Its coat varies, but jet black, dark brown 
and piebald are the commonest. , 
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Tlie Macassar breed found in Celebes is the one that approaches most 
the Sandalwood. It is smaller and not so handsome, but its frame is 
stronger, it is more resistant and thriftier and it is much appreciated as 
a cavaliy horse. It is bred by the natives, who are distinguished above 
all the other Malays for their skill in breeding. Nevertheless this breed 
is threatened, more than any other breed, with extinction, as hitherto 
neither the Government nor the leading breeders have been able to control 
the destructive disease known locally as “ Niewe Ziekte’h 

The third breed of the Sunda Archipelago is that of the Sumhawa 
horses, from the island of the same name. They ate decidedly draught 
horses and possess powerful Hmbs with clean bones and sound hoofs. They 
are smahex than the preceding breeds and combine a good nabure Vvith 
extraordinaiw resistance, which renders them very suitable for artillery. 
At present Sumbawas are the most numerous breed in the islands. Their 
exportation ranges betv/een 8000 and 10 000 head per annum. The dread- 
ed Taiiibora disease, a consequence of shortage of forage and of drought, 
has never seiisibty diminished the stock of Surnbav/a horses. 

The next breed allied to the Sumbawas is the Bimanesc ; it is a native 
of the same island and is chiefly used for the pack saddle. 

A special breed is the Savonese from the island Savoe. The horses 
of this breed are not very numerous ; they are the result of a cross with the 
Sandalwood and, like the allied Uottinese breed, are fast carriage horses ; 
they are much esteemed and exported to Java and Celebes. 

The Timor breed, from the island of Timor, is really a diminutive vSan- 
dalwood. It w’as once held in great repute, but continuous inbreeding 
has so deteriorated it that its exportation has greatly diminished. Endea- 
vours a.re now being made to restore this excellent breed to its original 
high level. 

A horse that outwardly much resembles the Sandalwood is the Bcitcd\ 
which for its usefulness is superior to all the other breeds. Its real home 
is the high plateau of Sumatra, and especially the shores of the great Toba 
lake. Its conformation is handsomer than that of any other breed and 
renders it as suitable for the saddle as for draught. Batak horses are in 
great demand on the tobacco plantations of British India, Singapore, 
Malacca and Penang. 

The collective name of Bovenland horses is given to all the other 
breeds of the west coast of Sumatra. They differ a good deal in 
and usefulness from each other ; they are heavier than tlie preceding breed, 
and do not equal them in general utility. Many fine and strong stallions 
are to be ' found among them, but unfortunately they are ^lot used for 
breeding purposes but as saddle horses. 

The Java horse is an insignificant, weak animal, suitable only for light 
draught. It is bred chiefly in the mountains; the best animals, however, 
are found in the rich grazing districts of the south coast. 

The last breed of the Sunda archipelago which deserves mention is 
the Preanger, which owes its origin to the crosses of Persian, Arabian, 
and east European stallions with Java mares. Eater Australian, ^Cape 
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Sandalwood, and Macassar Mood was introduced for its improvemeiit. 
"From this mixture of various Moods a breed has been formed which is 
equally suitable for riding and for driving, Unfortunately it is bred only 
in the island of Preanger, and thus it is mostly known to the white popula- 
tion only by name. Its exterior conformation is especiahy harmonious. 

1150 - Holstein Mlik Yield. — marshall, F. R. (Bureau of Animal Industry, U, S. 

Department of Agriculture) in The Journal of Heredity, Vol. V, No. 10, pp. 436-439. 

Washington, D. C., October 1914. 

The study reported in this paper relates to inheritance, through pater- 
nal and maternal lines, of factors controlling the production of butter-fat. 
It consists in the examination of records of cows as reported in the Blue 
Book compiled annually from the Advanced Register for the Holstein 
Breed. Here only selected material is dealt with, as only the good yields 
are registered. These were all seven-day records made at various ages and 
giving the pounds of milk yielded, pounds of fat and per cent of fat. 

In Vol. 10 of the above Register, there were found 1317 cases of cows 
having official records and whose paternal grandams also had records. In 
addition, there were 678 cases in which a record-making individual had a 
maternal grandam with a record. 

The difficulty of variation in age was overcome by arranging the 
‘■'paternal grandam '' and ''maternal grandam"' cards in two parallel 
sets. Having a much larger number in the paternal set it was possible to 
select therefrom, for each maternal card, one in which the age of the cow 
and of the grandam corresponded very closely. This arrangement left 665 
cards in each group. 

The coefficient of correlation for each group in respect to total milk, 
total fat and per cent of fat, is shown in the accompanpng table (i). 

Taking the opposing pairs of cards in order to see in which there was 
the greatest similarity between the records of grand-daughter and grandam 
the following results were obtained: 


Xuiaber of cases in which 
resemblauce was closest 



on maternal 
side 

on paternal 
side 

Pounds of mUk 

403 

262 

Pounds of butter-fat 

407 


Per cent, of butter-fat 

345 

320 


(i) Davenport'S statistical method is adopted. 

M. represeuts tlie average of, the readiugs. 

the probable mean error. 

G, the standard deviation. 

E 0, the relative probable error. 
r or y the correlation coefficient. 

Er, the relative probable error. ' {Bd.), 
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1 

1 


r?m 1 

a 

B G 

1 

r 

Er 

Pounds of milk. 

Through Sires. 







Graiid-daugMers 

370-6 

+ 2.29 

88.5 

+ 1.67 

— 0.05 

4 0.025 

Grandams 

475.3 

± 2.56 

98.7 

± 1.95 

— 0.05 

ii 0,025 

Through Dams. 







Grand-daiigliters 

393.4 

± 2.63 

99.5 

± 1-95 

. — 0.0X2 

4 0.02 

Graadams 

437.4 

ii 2.09 

S0.8 

± 1-54 

— 

— 

Pounds of butter-fat. 

Through Sires. 







Grand- daugliteis 

12.68 

+ 0.089 

3.41 

4 0.062 

0.04 

4 0.025 

Grandams 

16.93 

+ 0.108 

TH 

4 0.076 

-- 

— 

2 'hrough Dams. \ 







Grand-datigMers 

14.00 

+ O.IOI 

3-97 

4 0.07 

0.06 

4 0.026 

Grandams 

15.83 

+ 0.087 

3.31 

4 0.06 

— 

— 

Percentage of butter-fat. 
Through Sires. 







Grand-daugtiters 

3.47 

+ 0.009 

± 0-432 

4 0*008 

0.107 

4 0,02 

Grandams 

• 3.57 

+ O.OII 

•T 0.448 

4 0.008 


— 

Through Dams. 

Grand-daughters 

3.55 

+ O.OII 

± 0.445 

4 0.008 

0.213 

4 0,02 

Grandams 

3-50 

i 0.013 

_+ 0.488 

4 0*009 


— 


In the two sets of cases already discussed there was a smaller rmni- 
her of paternal than of maternal graiidams, due to the fact that cows have 
many more grand-daughters through' their sons than through, their 
daughters. This objection and the further objection as to enviroiuiiental 
influence , upon total production is removed in a further study relating 
entirely to per cent, of butter fat. 

In the second part of the study of this case there were taken 126 
record cows having record grand-daughters through both sons and daughters. 
The number of grand- daughters is 340 through paternal descent and 340 
through maternal descent from 126 common grandams. Each grandam 
was represented by not less than one nor more than six grand-daughters in 
either line. Here also the ages of granddaughters and grandams in one 
line correspond closely with those in the other line. The means, standards 
of deviation and coefficients of correlation in this case of common grandams 
were as follows : 
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i 

1 

pdtcrnal Descent. | 

M % fat ! 

B i 

1 

1 

0 




- 

Grand- daughters 1 

3.52 

+ 0.02 

0.442 

o-oi 

0.157 

Gran dams | 

3*51 

+ 0.02 

1 

0.406 

+ O.OI 

B + 0.028 

Alatermil Descent. \ 

CTraiid-daiightcrs 

1 

1 

3.60 

+ 0.02 

1 0.4S9 

+ 0.01 

iir“r= 0.155 

(.h'andanis 

3-51 

+ 0.02 

1 0.406 

1 ii 0-0^ 

E + o«028 


The difl'erence between 0.155 and 0.157 not indicate any difference 
between transmission of the character of percentage of bntter-fat in milk 
through males and females. The impression to the contrary held by some 
cattle breeders is not borne out by this investigation. 

1151 - Economical Cattle Feeding in the Com Belt. — Cotton, j. s. (Agriculturist, 
Bureau of Plant Industry) and Ward, W. F. (Senior Animal Husbandman in Beef 
Cattle Investigations, Bureau of Animal Industry) in U. S. Department of Agriculture^ 
Fanner* s Bulletin, No. 588, 19 pp. + 6 figs. Wasliington, 1914. 

The cattle-feeding business in the corn belt of the United States has 
changed greatly during recent years. Formerty steers from 4 to 6 years 
w^ere fed in large numbers upon commercial foods at yards near granaries 
or mills, or on large farms where only the roughage was grown and the 
cattle were kept on full feed for six months or longer. This method, 
however, became too expensive, so the cattle are now usually fed in small 
herds up to the age of 18 to 36 months, utilizing the products of the farms. 

The cattle were either grown in the corn belt itself or came from 
the western ranges. The native cattle were usually grown on the rougher 
farms or on small farms where dual purpose cows were kept. They were 
usually sold to local feeders as yearlings or two-year-olds. Some feeders 
desiring animals of extra good quality raised their own feeders. The rapid 
advance in the prices of land and farm |)roducts made it unprofitable to 
compete with the western ranges in the production of stocker and feeder 
cattle. Therefore the breeding herds were greatty reduced or were changed 
to dairy cows. 

On the other hand, the spread of dry farming has resulted in the best 
lands of the open range being taken up for grain- growing purposes, and the 
excessive liquidation of cattle has resulted in a shortage of feeder cattle 
and raised their price, so that securing feeders is a serious problem which 
must be solved by many farmers raising their own cattle. On the high- 
priced lands capable of intensive cultivation it is questionable if this Can 
be done economically, but there are numerous farms within this region 
where a considerable proportion of the land is too rough for economical 
tillage and on which, with prevailing .prices, stock cattle can be raised 
advantageously. 
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Cosl of producing cattle. — The cost of raising a calf six montlis old 
weighing 450 pounds varies from $17 to $23 in the WcvSt and from $20 to 
$28 in the East. In a ranch in Kansas, where land is worth $50 an acre, 
the cows being valued $70 each and assuming that 85 per cent of them drop 
a calf every year, the cost of a calf is I22.93 and at the age of 2 Yz years about 
$55. This figure is about the maximum cost of such a steer in the iiiaizc' 
belt, and many of the western ranches raise similar steers for less money. 
It has been observed that the cost of the calf will be a little less if it is 
weaned and the milk sold, than if it is allowed to run with its mother. 

■ While in 1899, 883 857 calves, having an average value of $8.20, 
were slaughtered In the wholesale slaughtering houses, in 1909, 2 504 728 
calves with an average value of $10 were slaughtered, an increase of 183 
per cent, in 10 years, whereas the corresponding increase in cattle for the 
same period was but 47 per cent. This growing demand for veal has raised 
its price, until a calf will sell from $8 to $12 when only 2 or 3 months old, 
so that it is usually more profitable to sell them to the butcher than to 
raise them. 

In order to determine as accurately as possible the cost of feeding, cost- 
accounting records were kept for two years on 24 Iowa farms. During 
the year beginning with the autumn of 1909 the average profit 011961 cattle 
fed in 22 bunches was $2.05 per head in addition to the profits on the 1504 
hogs following these steers, and which received extra grain besides. Market 
prices in the spring of 1910 were such that a profit of $6.67 per hog was 
secured. The following year 1910-11 proved unsatisfactory, due to prices 
which caused a loss of 78 cents per head on 1138 cattle that were fed on 28 
farms. The 1646 hogs following these steers returned an average profit 
of $3-33* 

The following table shows the proportionate cost of different items 
based on the cost-accounting records of the 24 Iowa farms. 


Percentage of the various expenses incurred in cattle feeding. 


'~i 

i 

Year \ 

Purchase I 

price 

1 1 

Feed 

Interest 
at 6 

per cent 

nabout 

vShippiug 

and 

sellmg 

1 Total 

1909-10 . 

! 

55 *B 

36.9 

1.3 

1.6 

4.4 

1 

t 

! xoo 

1910-11 

59,9 j 

31-8 

1.8 

1.8 

i 

4.7 

1 ( tO 


In this table no account is kept of interest, taxes, and depreciation 
charges on the feeding plant, as these and other incidental charges are 
about offset hy the value of the manure. 

According to experiments made at the Missouri Experiment Station, 
it appears that a bushel of maize will produce 6.9 pounds of gain when the 
cattle are fed on pasture in summer, as against 5,6 pounds in winter feeding. 
Therefore in general summer feeding is considered more profitable. On 
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the other hand winter feeding allows of the better use of the by-products 
and of the better distribution of labour. 

Formerly 6 to 8 months were required for making prime beef. Now 
cattle are rarely kept on full feed for more than five months. 

The construction of a silo (over ground, on a circular base) is not eco- 
nomical unless at least 100 tons of silage are consumed. Besides, in years 
of cheap alfalfa or clover, when hay is worth less than §8 per ton, it 
is doubtful if silage costing $3 a ton will prove economical However, vrhen 
hay is dearer silage will be profitable. 

Considering the limited margin of profit on breeding beef it is prudent 
to combine it with hogs following the fattening cattle, for the former 
utilize a greater quantity of the b^’^-products. The best type of hog to run 
behind. cattle is a shoat weighing about 100 pounds ; heavy nearly finished 
hogs are not profitable behind steers and should be placed by themselves. 

It is usually best to allow one shoat per steer when shelled maize 
is fed and two when ear corn is used. When the maize is ground or soaked, 
or silage is Used, the number of hogs would be less. The aim should be to 
run enough hogs to clean up all the- waste maize. 

The daily gain of the hogs varies with the conditions of the feed yard 
and the quantity and form of the grain given. In general one may reckon on 
three-fourths of a pound of pork per third of a bushel of shelled maize fed 
per steer. When ear maize is fed the gains will be greater and when 
maize, or maize and cob meal is fed, less. 

The gain will be greater if the steers are fed some leguminous hay 
or some concentrate high in protein, such as oil cake. 

Nearly all fanners give the hogs some extra maize, which is fed away 
from the steers. 

The shrinkage in weight in shipping cattle from Iowa to Chicago or 
from points in Kansas to Kansas City wonld be from 3 5 

of their live-weight, with an average of 4 per cent. 

1152 - Origin of Karakul Sheep (i).— young, C.C./m.The journal of Heredity, VolV, 
No. 10, pp. 445-447. W^'ashington, October 1914. 

Some 26 years ago Dr. Sinitzin described the various breeds of sheep 
in Bokhara that produce valuable lamb skins. He distinguished ; i) the 
small Arabi, 2) the large Arabi, 3) the Duzbai, 4) the Shiraz, and 5) the Zigai 
breeds. He considers the small Arabi as the origin of all the fur-bearing 
sheep of Central Asia, including the Maliteh of Crimea, the Tshtishka of 
Bessarabia and the Reshetilev and Sokolicv of Boltova province. 

According to this theory the small Arabi is descended from the Mamai, 
the oldest breed of domesticated sheep. But as the Mamai is a fa* -mmped 
sheep (Ovis steatopy^o?) while all the Karakul breeds are broad-tails [Ovis 
platyura),tht author does not endorse Dr. Sinitzin’s classification ; his own 
experience has shown him that when a long-tail sheep is crossed with a 
fat-rump the result is a broad -tail, and while the first cross looks more like 
a typical Russian fat-tail (Jimochvostaja), the second and third crosses 

[Ed], 


, (i) See also No. 929, B. Oct. 1914. 



cannot be classified otlierwise than as broad-tails. He therefore coiicltides 
that the Karakul breeds resulted from crosses of long- tail sheep on fat- 
rumps. 

In all the cases observed b}^^ the writer the black pigment in the wool 
of the mature sheep did not oxidize into gray as is the case with tlie Arabi and 
also with the Btizbai, for which reason he concludes that the small Arabi 
was a hybrid and a not very well fixed one, and that some black long-tail 
sheep together with a fat-rump entered into the formation of the breed. 

The presence of fat-rump blood is easily traceable in the Diizbai, which 
has the long drooping ears that characterize Ovis stcaiopy^a, the Roman 
nose, large head, very thick feet, enormous weiglit and a tail with fat ac- 
cumulation ; besides, the Duzbai lambs frequently come fawn, wlucli is the 
natural colour of the fat-rump. 

i\ccording to information collected by the writer at New Bokhara, 
6o years ago there were neither Arabi nor Duzbai sheep in Bokhara; the 
only fur- bearing breed which produced beautiful fur was the black long- tail 
Danadai. In the spring of this year 1914 the writer was able to see the 
only flock of gray Danadar sheep w'hich still exists in the Khanate of 
Bokhara, at about 100 miles from Old Bokhara, the capital of the Khanate* 
The owner of the fiock said that after the conquest of Bokhara by Russia 
in 1865 the demand for Danadar lambskins increased and the natives began 
to cross their black sheep with white fine- wool Afghans. This in time pro- 
duced the gray Danadar breed, the lambs of which produce, skins with small 
curls rather open and lustreless. This introduction of white blood conta- 
minated with fat-rump blood in time changed the black Danadar into the 
small Arabi, The cross of the black Danadar on the fat-rumps produced the 
Duzbai. The gray Shiraz evolved from the gray Danadar with a fat -rump 
admixture. The Zigai is a typical Russian breed that never existed in 
Central Asia, and if there are any they must have been taken there by 
Russian Tartars who settled in Turkestan. Sinitzin^ s large Arabi is the same 
animal as the Duzbai. 

There can be no doubt that the Tshushka and Sokoliev — both long- 
tails — are also descended from the black Danadars. The Duk-Nakbo 
of Tibet and the black Gadik of Afghanistan, some few of which are still 
found between Mazar-i-Sherif and Cabul, are closely related to the black 
Danadar. 

The writer has started an experimental farm in Bessarabia for the 
breeding of^ Karakul sheep ; hitherto he has succeeded in securing Karakul 
sheep from the districts of Karshi, Kerki, Gissar, Tjarjui, Biirdalik and 
Karakul. In Bokhara the Karakul breeds are hastening towards extinction, 
owing to the killing of all the good lambs and to the continuous infusion 
of fine-wOsOl ilfghan blood. 

1153 “ Pasture and Grain Crops for Hogs in the Faeifie lorthwest. — Hunter, byron , 

(Agriciilttirist, Office of Farm Management) in O'. S. Department of A griculHire^ 

meFs Bulletin No. 599, 27 pp. -f, 9 figs. Washington, July 6, 1914. 

Hog pastures in the Pacific. Northwest of ' the United States are gen- 
erally managed in one of the three following ways: i. — Continuous close 
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grazing. 2. — Alternate pasturing of equal areas. 3. — Pasturing the 
meadow on which hay is made also. 

With the first method all the hogs the pasture will support are turned 
^321 it and left there during the entire season. 

The second method consists in dividing the pasture into two or more 
fields of equal area, which are used alternatel3^ every week or ten days. In 
the case of clover and alfalfa the growth is allowed to become 3 to 4 
Inches high before the hogs are turned in. When the pasture consists of 
rape, kale, and vetch, the growth is permitted to reach a height of 8 or 
10 inches before the hogs are turned in. A pasture thus subdivided is cap- 
able of carrying a much larger number of hogs per acre. Immediately 
the hogs are removed the pasture is clipped with a mower and sometimes 
irrigated. The third method consists in using clover and alfalfa for both 
pasture and ley at the same time. The number of hogs turned to graze is 
so limited that the usual crops of hay are made. When the forage becomes 
too large to furnish desirable feed a sufficient area n.ear the watering place 
is clipped with a mower. 

In a few days the clipped area produces a vigorous growth of new shoots 
upon which the hogs feed without disturbing the rest of the meadow. If 
necessary more of the meadow is clipped as required. Different portions 
of the meadow are used in this way from year to year. 

Mature breeding stock that is not expected to make an^^ gain in weight 
requires but little if any additional feed when on good pasture. But hogs 
which are to be marketed for pork must be fed some concentrated food. 

If they are to be sold when 7 to 9 months old, in order to make them 
reach the weight demanded by the market (170 to 225 lb.) it is necessary 
to feed them all the grain they will consume. Hogs that are marketed when 
10 to 12 months old get a much lighter feed of grain (from i to 3 per cent of 
the live-weight of the hog) or none at all during the grazing season. 

Sometimes, instead of feeding the grain, the hogs are turned 
into a standing field of wheat, barley, peas or corn and allowed to feed 
at will until the crop is consumed. If they are provided with water, shade 
and salt, they require very little other attention, which saving of labour 
is very desirable during the busiest season of the year. This method Is 
especially useful on the poorer soils, where the cost of harvesting, is rela- 
tively high in comparison to the value of the crop and where the addition 
of more organic matter is very beneficial. The straw, pea-vines or corn 
stalks are cut in the autumn by a sharp disk harrow and ploughed in. 

Wheat is generally hogged off for four to six weeks from about the stiff- 
dough stage, A soft variety of wheat with a smooth club type of head 
is the best for this purpose. The writer mentions two cases in which hogs 
pastured on wheat made an average gain in weight of 160 lb. and 212 lb. per 
acre, valued respectively $14.40 and $ 15.73 per acre, whilethe wheat along- 
side yielded 15 and 19 bushels per acre, the latter giving a net value of 
,only '$ 8,04 per acre. 

Field peas are one of the most satisfactory crops to harvest with hogs, 
which utilize them with very little, waste.' They may be used from the time 
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TabM II. ■ — Crops for tite subhumid districts. 
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the last peas are nearly mature until about October or until the begin- 
ning of the autumn rains. 

Carefully conducted tests at the Minnesota Experiment Station show 
that hogs waste no more corn in the field than when fed in lots, and that they 
gather it as clean as most men do in husking. Farm, experience bears out 
this conclusion, especially if a movable fence is used and the hogs are not 
turned into more corn than they can consume in 15 or 20 days. 

For summer and early autumn hogging-off, common earl57--sown beard- 
less barley is used. For late autumn and winter use the more productive 
bearded varieties are preferred, after the autumn rains have softened the 
beards and kernels. 

The tables (pp. 1642-1644) give some data on the pasture crops used in 
Western Oregon and Western Washington. 

1 154 -Pig Feeding Experiments in Germany. - Klein, in MilohwtHschaftUdwr ZentraMaU, 
Year 43, Part. 47, pp. 452-458. Hanover, September i, 1914. 

Experiments were made with the object of ascertaining whether 
fish meal freed from fat and dried yeast can take the place of skimmed 
milk in the fattening of pigs. 

In an eight-weeks preliminary experiment, three young pigs were 
given only skimmed milk besides a basal ration of potato flakes and barley ; 
ten other young pigs divided into two equal groups were given the same 
ration as the preceding three, with the difference that a part of the milk 
was replaced in one lot by fish meal and in the other by yeast. One 
gallon of skimmed milk was always replaced by %ib. of fishmeal + y2 lb. 
of potato fiakes, or by i lb. of yeast. The course of the experiment was 
normal. The increase of live-weight per day and per head was as follows : 

lbs. 


not I 1.24 

» 11 1 . 10 

» in . 1. 13 


The low'er result yielded by the group fattened with fish meal is 
perhaps due to the lower amount of protein in the ration. 

In a following experiment lasting 12 weeks the same pigs (mitiiis one, 
which was eliminated) were divided into, three equal lots. The rations were 
the same as in the preparatory period, with the difference that lot II had 
all the skimmed, milk replaced by fish meal and that an extra quantity of 
fish meal -f- potato fiakes was given to replace the skimmed milk. Further 
the yeast was steeped in, warm water. The animals fattened with skimmed 
milk showed in general the greatest appetite, those fed with yeast the 
smallest. With this exception the course of the experiment was normal. 
The following is the increase, of live-weight per day and per head. 

lbs. 


not I. . 1.44 

» n ' 1.42 

» HI. . 1.39 
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The small difference in the three lots leads to the conclusion that the 
fish meal and yeast produced almost, if not exactly, the same effect as 
skim milk. Yeast and fish meal, but especially the former, gave a better 
result with the older pigs than with the younger ones. As regards fish 
meal, this is probably due to the fact that the older animals gain, chiefly 
in fat and are satisfied with less protein than the younger ones, which have 
to form flesh also. 

From the economical point of view the principal experiment yielded 
the following results. If for the skim milk the values of x.07 or 1.6 ^ 
per gallon be assumed, and for the other feeds the prices actually paid 011 
the market (fish meal los yeast iis bd, potato flakes 85, and barley 
7s bd per cwt.), the cost of i lb. of gain in live-weight will be as follows : 


Cost o£ skim Oot I kot II X/jtlll 

milk per gal — -- — 

— ■ d d d 

3.53 3.69 3.69 

1.60 3.85 3*69 3.90 


In general these results, are in favour of fattening with skim milk if 
this is valued at the low price of 1.07 d per gal. If the skim milk be valued 
at i.bi per gal., the best results are obtained with fish meal and the less 
favourable ones with yeast. But if the greater dietetic value of skim 
milk be compared with this result, the conclusion may be drawn that 
skim milk valued at 1.6 d per gal. is at least as advantageous for young 
pigs as for the older ones. Whenever skim milk may be purchased at a 
price below i.bd per gal its substitution by fish meal or yeast does not 
offer any advantage. 

The carcase weight and the quality of the flesh were the same in the 
three lots. 


1155 “ Apiculture in Uganda* - Communicated by the Acting Director of AgrimHure^ Uganda. 

In 1907, Sir H. Hesketh Bell, K. C. M. G., Governor of Uganda; being 
impressed by the value of the exports of beeswax from German East Africa, 
decided to introduce the industry into the Uganda Protectorate. 

Ill August 1908 two natives of Uganda were sent to German East Africa ,;, 
to study the methods of preparation of beeswax followed in that territory, 
These men spent two months in German territory. On their return to Uganda ^ 
they were sent out to instruct the, peasantry in the preparation of wax. 

' The introduction of the beeswax industry was taken up in every dis- 
trict of the Protectorate. The idea was to put up log hives and encoitrage, 
wild bees to take up their quarters in them. Tens of thousands of these 
hives Were put up all over the Protectorate. Pam.phlets were published 
ill several native languages, and beeswax instructors were, appointed to 
all the districts. The following statement shows the exports of beeswax, 
from the Protectorate fon the last five years : 
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Ytat 

Ubs. 

\'alBe 

1909-10 ....... 

.... 4 <>43 

£154 

1910-II ....... 

.... 3950 

£162 

19II-I2 

.... 3539 

£162 

I9I2“I3 , 

2 352 

£ 117 

1913-14 

882 

£ 42 


There are several reasons for this failure of the effort to introduce a new 
industry. The quantity of was obtainable from a hive of wild bees in Uganda 
is very small, several hives have to be taken to produce a small cake of wax. 
The natives found the taking of the hives unpleasant and the preparation 
of the wax laborious ; and since, when the process was complete, they got a 
smaller return than from any other method of earning money, the extraction 
of beeswax never became a popular industry. In fact, nearly all the wax 
which was produced was prepared by the beeswax instructors who were paid 
by Government to teach the peasants. 

The following is a brief account of the methods employed : Tog hives 
were put up in the branches of trees and a few of these were tenanted by 
bees. When the hives were nearly full, the bees were smoked out and the 
comb was taken. The brood comb and a small amount of honey comb were 
left in the hive. The honey was then squeezed out of the comb, and the 
comb was boiled. The floating wax was drawn off and strained. The wax 
was subsequently broken up and clarifled by melting and straining ’k 

1156 - The Silk Weaving Industry of Amarapura, Burma. — shrofp, k. d., in 

The Agricultural Journal of India, Vol. IX, Part III, pp. 254-287 -f 6 plates. Calcutta, 

July 1914. 

Sericulture in Burma has been almost exclusively in the hands of a 
curious race of people, the Yabeins, who numbered about 2 197 in Tower 
Burma in 1891. , 

It also exists to a small extent in Upper Burma and the Shan States, 
The rapid decline of the industry is shown by the decrease in the number 
of silkworm breeders from 3102 in 1891 to 211 in 1911. 

This decline is attributed to the following causes : 

1) . The crude and careless system of rearing and inter-breeding and 
conseqttent degeneracy of the breed. 

2) . The ravages of diseases. 

3) , The imperfect knowledge of the reeling of the silk and the con- 
sequent production of coarse, uneven thread unsuitable for local con- 
'sumption or export. 

4) . The abundance, the cheapness and the superiority of the im- 
ported raw silk.' 

Raw silk is imported from the Straits Settlements, Siam, Indo-China, 
China and Japan. The , value of the silks imported decreased from 
29 15 805 Rupees (£195 000) in 1898 to 14 18 306 Rupees in 1910, 'but. since 
then it has increased to 31 44 189 Rupees (£ 209 ooc) in 1913. 

The imports from China appear to be supplanting those from the Straits 
and .elsewhere. 
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TJaese figures do not support the opinions that the weaving industry 
of Burma is in a decadent condition owing to the competition of finished 
machine-made products. In 1911 there were no less than 18 621 peopk' 
engaged in silk spinning and weaving. 

The writer gives an account of the types of silk and handlooins used, 
by the Burmese, and descriptions of their designs. A cooperative credit 
society has been established, and improved methods of manipiiiati,o!i 
and handlooms are being introduced. 


1157 “ Researches in, Serieiilture In Cambodia. — de Flacourt, martin (Ciief des 

Services Agricoles et Comraerciaux dti Combodjje), iu Gouvernment General de IVnrfo- 
chine, Bulletin economiqtie de V Indochinc, Year 17, No. 108, pp. 38S-389. Hanoi-Hai- 
phottg^ May -June 1914. 

Since April 1913, the Agricultural Service of Cambodia has undertaken 
the work of improvement by systematic selection of the pure native breeds^ 
of silkworms. It was therefore decided that the Service would not purchase 
any more foreign cocoons for the production of eggs, but produce them all 
in its own farms. With this object in view the Silkworm Breeding Station 
at Petit-Takeo conducted the breeding work in three lines:' i) pedigree or 
line breeding ; 2) reproduction from eggs selected from the best cocoons of 
the pure lines ; 3) the breeding of the best cocoons for industrial purposes* 

The results obtained from one year's work give every confidence for 
the ultimate success of this method. Two local breeds (one a white worm 
with yellow cocoon known as Tan Chau, and the other a greenish yellow worm 
with golden yellow cocoon known as Tam-se) were brought to a state of ab- 
solute purity and improved with respect to increase of specific gravity of 
the cocoons and increased fecundity of the females. Thus, whereas it 
formerly required 1635 cocoons of Tan Chau or 1870 cocoons of Tam-Se 
to weigh one kilo (three days after the worms begin to spin), at the end of 
the breeding experiments in February and March 1914 it required only 970 
and 1355 cocoons respectivel3c During the same period the egg-laying 
capacity of the females was increased from 275-350 per day to 400-475, 
with a maximum of 500-550, that is to .say, that, according to local 
methods of calculation, the weight of cocoons from the eggs of loo females 
would weigh f.rom 55-66 lb. to 75-105 lb. The average price of 100 batches 
of eggs decreased from about is 3^ to and the demand for supplies 
from the natives increased enormously. 

These experiments at Petit-Takeo lead to the belief that pebrine has a 
marked tendency to diminish and disappear in Cambodia, because the 
local conditions are undoubtedly unfavourable to the completion of the life- 
cycle of the disease, owing to the rapid evolution of the silkworms (40 
days being sufficient for the complete development of the two local breeds)* 
Very badly diseased eggs (showing 200 corpuscles of pebrine in the 
field of the microscope) have been bred and reared with healthy eggs^ of , 
the same breed. Only the new generations showing the most disease were 
reserved. It was found that not only the number of corpuscles gradually 
diminished, but cocoons have been obtained from the diseased eggs almost 
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equal to those from the healthy control lots and after 6 successive gen- 
arations only i % per cent of the individuals were diseased, showing only 6 
to 8 corpuscles in the field of the microscope. 


FARM ENGINEERING. 

1 1 58 - Motor Tillage MaeMie with Oscillating Spades tnmiBg Sideways.— ac.eiculturas. 
Uches Paientamt, Paientschrift No. 273777- Berlin, May 7, 1914 - 1 maciunery 

Several digging machinevS with movable spades have been constructed. 

In some the spades are attached to revohdng drums and are driven into the 


fig. L 



fig, 2. 



sio! by the weight of the machine. In others they are independent of each 
other and move up and down by an excentric. In both types the spades 
have also a lateral movement calculated to turn over the earth asVit is 
spaded. ^ ■ 
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111 tMs macliine patented by H. Kleinert in Germany under No. 273 777 
tbe spades oscillate on a crank shaft and turn sideways to discharge and 
turn over the earth. Fig. i shows a side view of the machine and figs. 2 , 3 
and 4 some of its details. B is the motor, mounted on the truck frame A, 
which propels the machine and drives the spading appliance C, which is borne 
by two side plates (i) , the front end of which is fixed to the frame in 1) by 
pivots ; the other extremity can be raised or lowered by the screw {2). 

The plates (i) carry the bearings of the crank shaft (3), each crank 
of which bears a spade holder (5). The cylindrical part of these holders 
contains the handle (6) of a spade (4), which is fastened to a knee piece 
working on a bolt situated on a lateral extension of the handle, the other 
end of the knee piece being attached to a spring (13) inside the handle (6). 
The upper end of this bears a head piece (8) carrying a roller that runs in a 
groove (9) in the head (10), which is fixed to the crank of the shaft (3) and 
which joins the two portions of the same crank (3). Each of these heads 
is enclosed in a case (ii) fitted with two bearings (12). The case, which effi- 
ciently protects the mechanism against dust, earth, etc., is provided with 
means of lubricating the working parts to ensure smooth running. 

On the outside of the holders an eye (16) is fixed for the reception 
of one end of the lever (17) (fig. i), the other end working on a shaft, common 
to all the levers, fixed in the side plates. 

When at work these spades are situated with their face to the di- 
rection in which the machine travels ; as soon as they are raised they begin 
to turn sideways and thus discharge and turn the earth over. This turning 
motion is effected by the roller in the groove (9) of the head (10) ; the de- 
velopment of the groove is shown in fig. 3. 

The spring (13) allows of stones and similar obstacles being encountered 
in the soil without causing injury to the machine. 

1159 - TI10 BapM Drying and Preservation of Wood by lodon*s Electrical Process, — ' 

Dantin, Ch., in Le Genie Civile Vol. EXV, No. 5, pp. 98-101. Paris, May 30, 1914. 

M. Albert Nodon, the electrician, has been studying since 1896 the sub- 
ject of the rapid drying and preservation of wood, and has now perfected 
his system and rendered its application practical. He had discovered that a 
current of electricity sent through wood set up chenncal, physical and 
aseptic actions which led to its preservation ; the first of these consists 
chiefly in a complete and rapid oxidation of the. resinifiable substances, 
contained in the sap. The physical action caused a molecular transformation 
in the cellulose and its numerous derivates, modifying their mechanical 
and putrescible properties and rendering them resistant to destructive germs 
coming from without. Tastly, the aseptic action consists in the complete, 
destruction of all the germs of corruption, such as ferments, bacteria, 
fungi, etc., contained in the wood. Besides the above effects it has been 
found that “ nodonized wood withstands the attacks of injurious insects, 
such as termites, which no longer find in it their usual food. 

One of the most important desiderata in the timber trade is the rapid- 
ity of seasoning timber, for any long stay in the timber-yard means an 
immobilization of considerable capital. Consequently the use of heated and 
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ventilated esiccators is often resorted to, but such esiccation is mostly only 
superficial and on exposure to the air moisture is again absorbed. As the 
presence of sap hinders esiccation, steam at high temperatures and under 
pressure is often used to remove it, but this process is injurious to the re- 
sistance, tenacity and preservation of the wood and renders it inferior to 
air-dried wood. Besides, these processes of esiccation are expensive, as they 
entail costly plant, and much fuel and labour. 

M. ISTodon’s process, or “ nodonization 'h on the contrary, causes in a 
few hours the complete oxidation of the sap, which in air-drying requires 


Fig. I. 



Fig. 2. 


Fig. I. — Section of a stack of railway sleepers imder treatment. 
Fig, 2. — Section of electrode mat. 

B Conductors to tlie mats, 

C. Current distributor. 

E, Electrode mats. 

T. Sleepers, 
m. Wire net. 

U. Jute cloths. 


such a long time ; the substances other than cellulose, even in the inner- 
most portions of the wood, are transformed into resins and completely 
deprived of their liygroscopicity ; thus nodonized green wood loses its 
moisture rapidly on exposure to the air, while untreated wood dries only 
on the surface during, the same time. 

This process can also be applied to unbarked timber even 5 or 6 months 
after felling, as it still contains enough sap and moisture to conduct 
electricity. 

The green timber to be treated, if in planks, railway sleepers, etc., is 
stacked to a .height' of three to five feet in layers separated from each other 
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by electrode mats in which the current passes (fig. i). The mat (fig. 2), 
wMch can be rolled up for transport, consists of a pliable galvanised iron 
wire nettir^g placed between two strong jute cloths. These mats are 
stretched loetw’een the tiers of timber and saturated with vrater to render 
them good conductors ; the wire nets are connected with electric conductors, 
the poles of the mats being akemated so that the current may pass through 
the thickness oi each layer. 

The coiidiictiviry cf uwod varies considerably with its kind, thickness, 
degree of moisture, etc. Its resistance varies ironx 6 to 20 Ohms per cubic 
meter 135 cure b:tt it remains fairly constant throughout the duration 
of the treatment . Coriti:u:'7't:s currents may be used, but alternating currents 
Cite preferrec!. Treatment in the forest where the timber is cut is very 
advantageous wlien the wocvd is in tVll sap mid in summer. The trees are 
cut up 1')y electric saws driven by a dynamo and a portable engine stoked 
ecoTioniicnil}"' \citlj, the rmste woctI ; after being nodonized, the timber is 
stacked in a idace exposed to the wind where it dries completely in a 
few w-ecks. 

The iiuration of the treatment varies between one and two full days 
acccu'clirig to the kind of wood and the use to which it is to be put. WTien 
trejited too rapidly the wcfod is liable to split, though its keeping quali- 
ties are the same as if it had been treated slowly. 

Tlifc total craantity of current that i cub. metre {35 cub. ft) of wood 
must have for its complete treatment is 150 Ampere-hours. Wood in full 
sap does not 'require above 40 volts electro-motive power, while for 
iiiibarked wv)od that has been kept some time So to 100 are necessary. 

Kodonized wood is freed from starch and contains resinified substances 
throughout its wiiole mass, and its cells present a characteristic regularit}^ 
These changes allow iiodonized timber to be easily distinguished from, that 
which lias not been treated. 

The cost of the plant consists in the source of the alternating current 
and in the rlectrode mats; the latter cost about 4iper square foot,, and 
they last about a year. As 3 sq. feet are required for the daily treatment 
of I cub, foot of wood, the cost of the mats is about 0.03 J per day per 
cubic foot. 

The cost of nodonizing wood is bout per cubic foot, when the 
work is done in the forest, fuel, carriage and general expenses being 
cheaper than in factories, where the cost amounts to a trifle over id per 
cubic foot. 

The process is useful wherever wood is used : in sMp building, railway 
const mction, carpentry, etc. The Municipality of Bordeaux has officially 
recognised that nodonized wood used for road paving lasts longer and 
wears better than untreated wood, 

li&a - A latex, Hydrometer. — * Eaton, B. J., m The AgncuUural BuUeiin of ike Fi- 

demied Malay Stefcs, Vol. II, Kos, 9 and 12, pp. 224-226 and 314-322. Singapore, 

April and July, i'9i4. 

Messrs J. J. Griffin and Sons, scientific apparatus makers, Kemble 
Street, Kingsway, hondon, have constructed from detailed instructions 
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givea by the writer, a delicate glass hydrometer graduated at 84° P. An 
average pure latex containing about 30 per cent of rubber has a density 
of about 0.98. A latex containing about 35 per cent of rubber is so \iscoiis 
as to render it impossible to test its density directly. It is therefore re- 
commended in such cases to dilute with an equal volume of water. The 
rubber content will then be double that corresponding to the density of 
the diluted latex. 

Among the various services that this instrument can render is that of 
allowing the latex to be diluted with Abater to such an extent that its 
density will be constant. In this way very uniform results can be obtained 
in the preparation of smoked sheet. A satisfactor}?* density figure at' which 
to work is 0.9898, indicating a latex containing 15 per cent of rubber. 

1161 — Mew Water-Raising Device- — Les inventions lllustrees, Year 17, No. II, p. 3. 

Paris, April 30, 1914. — Engineering, V’ol. XCVIII, No, 25232, p. 10. London, July 10, 1914. 

Among the smaller machines exhibited at the Royal Agricultural 
Societj^'s show held at Shrewsbury this year, a very interesting water- 


Fig. 1 


Fig. 3 

New Water-rafeing Device. 




raising device was exhibited. TMs appliance is virtually a chain pump, with 
nothing but the loop of an endless chain depending into the well. To keep 
the chain in place a deep rimmed pulley is slung in the lower loop of the 
chain. At the top end the chain is run over a pulley wheel worked by gear- 
ing. This pulley is enclosed in a casing with a delivery pipe leading away 
from the lower portion. The chain consists of a link' chain surrounded 
by a spiral, fig, i, and for larger capacities by a multiple spiral, fig. 2. The 
lower part dipping into the well catches up the water while the spiral is 
opened by the curvature of the pulley, and retains the bulk of it till the 
highest part is reached, when the centrifugal force, while the^ spiral is 
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bent o|>eii at tlie top pulley, throws the water out into the casing, whence 
it flows away. The capacity of this simple appliance is surprising,, and it 
mil handle water from considerable depths. The apparatus requires bo 
permanent fixtures in the well at all, no buckets, guides, etc. 

A double spiral i. 7 inches in -diameter with a 5 HP motor is said 
to draw up froni a depth of 196 feet 2090 gallons per hour. 

At a depth of 33 feet a triple chain 2.48111. in diameter can deliver 5060- 
gals. |>er hour with 2.4 HP. ■ For wells in which the level of the water 
var|eS', the chain is made up in lengths which can be readily joined together 
by special hooks, so that about 2 feet of the chain should always dip into 
the water, with m'hich immersion it has been found to give the best yield. 

On account of its simplicity this pump is not expensive; it is easy to 
transport and to set up without skilled artisans, 

1162 Mmlm #f Pateafe, 

Tillage Machines and Impiemenis^ 

Austria §7 408. Device for regulating tlie depth of tillage macMnes with rotary 

impkisimts. 

67 402. Device for coupling agricultural macliines to their tractor. 
Cana«fa 255 oot. Motor plough. 

155073:. Gang plough. 

:i 55 124, 255 4-88, 255635. Cultivators. 

3^55 I37‘ aod'Crusher. 

155 Tfactlon belt for motors of the Caterpillar tirpe, ' 

3:55 i3'9' Traction machine. 

15.5250. Plough ' With concavo-QOiivex 'disk. ■ , 

155 .357. Xevctslhle plough. 

' 155 373* Weeding loo!. 

255 3f3- Pulverizer for soil. 

255412. FIcmgh disk. - ' 

Fraacre 470 503. Device for increasing the stability of balance ploughs. 

Gtimmy 276 37'i, Ploughing madiine with oscillatiiig .shares working Imcfcwards. 

276412. Tillage machine with rotating drum carr^^ing spades. 

276446. Stcme collector with elevator screen and conveyor. 

276 447. Adjustable cleat for driving wheels -of 'motor ploughs aud ti^'llise. 
•376 6S4,. Cttiti-vator share, 

276828, Shaft ', with, hoes for hoeing machine. 

277 065. , Device fcHT pulling and steering implements, especially fM* agri^ 

cultural purposes. ' ' '' 

277 123. Device for lifting the chains of tillage implements attached tp,:': 
and dmwa by levers. 

■277 473* DkWfh with beam that' can be raised or moved sideways, 

:277 474* inadime with o^llating spades driven by a cEaB£fc,sh4ft';': 

«7'7:47S* 'I^ice im 'liftiag and lowering, by power,, agrlcultura!, .'Impfc**,;, 

■ Bi'enta. * ' ' 

',277 610. Driving wheel' for agricultural machines with ' movealMe , 'de^t^-,; 

' festened 'to the inside ol the tyre. / ' ‘ 

044«. Tfite^ machine. ^ 

^ii6'443.''%»dw with a^istabfe 'fetades. ' , , '':vy'A'' 

'-M i6'3, CMlivato ' share. -■ ■ ' 

67056, Mongh ■ share. /, 


Sfrit»erte»i 
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Uttited Kingdom 


United States 


Canada 

Demnark 
Cennany 
Switzerland 
United^ Kingdom 

. tlnited States 


Ansfctia 

Canada 

Germany 


■ ^ ;,$^tzeriand 
f Eangdom 
States 


10 969. Thinning machine, cultivators. 

11 270. Digging machine. 

12 780. Detachable point for protecting the points of the mould-board 

share and landside plate of a plough. 

I 106 603. Mechanically propelled plough. 

I 106 722, I 108 286, I 108 319, I 109 438, 1 109 661. Cultivatois. 

I 106 742. Caster wheel truck attachment for cultivators. 

I 106 529. Motor plough. 

I 106 389. Attachment for plough guards. 

I 106 582. Plough beam. 

I 107 173. Weeder for harrows. 

I 108 600. Cultivator tooth. 

I loS 261, I log 442, I 109 813, Harrows. 

1 108 787. Self-propelled ploughing machine. 

I 109 076. Automatic guiding device for harrows. 

I 109 095. Combined plough and cultivator. 

I 109 335. Sulky plough. 

I 109 063. Subsoiier. 

I 108 909. Harrow tooth fastener. 

I 109 0S4. Plough-lifting mechanism. 

I 109 806. Gang plough. 

1 109 756. Combined plough and fertilizer distributor. 

Manure distributors, etc. 

155 182. Manure loader. 

155 300, 155 418. Manure spreaders. 

19 063. Diquid manure distributor. 

277 030, 277 477. Manure distributors. 

66 654, Manure distributors. 

10 786. Apparatus for distributing insecticides, manures, etc., by means 

of an air blast. 

11 588. Manure distributor to be moimted on ploughs. 

1 108 263. Fertilizer distributor. 

1 108 150. Manure spreader. 

1 109 896, Straw spreading attachment for manure distributors. 

Drills and Somng machines. 

67 401. Sowing machine. 

X 55 059. Potato planter. 

276 303, 276 576.Pota!to planters with device for nmking holes. 

276 866. Agitator wheel arrangement for drills. 

277 066. Sowing machine in which the seed issues from holes in the side 

of the hopper. 

277 2pi. Device for pressing and covering the seed, applied to <Mls. 
277029. Drill and dibble. 

66 656. Apparatus mounted on whe^, for sowing in heaps, with |ka*ives 
to remove weeds and shares* to open furrows. 

II 155. Potato planter. * 

12 ' 844, .'.Seed ‘and 'Ite ' distributors.^ ' ' 

,i *06 737. ’Ckunbined disk harrow ,snd seeder. ^ ' 

1 106 373. Com planter. , , , 

I, log 835. Com planter. 
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tFnited States i 10? 044. Cotton planter. 

1 108 130 Seed planter. ’ 

I loS 435. Furrow opener for com planters. 

I 108 S7S. Planter. 

I 109 71 1. Priiling attaciimeiit for disk laarrows. 

Meap'irs^ mowers and other harvesiing machims. 

154 ggo. Motor Imrvest^. 

155 01 7» Hop-gattering niacliine. 

155 03-!. 155 61 S, Mowing macMnes. 

153 ^49" Carrier for liarvcsteis, 

155 179- Crain shocking imchme. 

155 405. Draft mechanism for harvesters. 

155 doo. Stacker hood. 

470 49S. Improvements in horse rakes. 

277 124. Device for tilting, and raising the cutter-bar in mowefs. 
277 3i5» Cutter “bar for mowers. 

277 459* Scythe eye with adjustable occeatric fastening. 

66 444. Mower with fore- carriage. 

66 445. One-horse slde-ddiveiy swathe rake. 

66 657. Device on mowers for cleaning the blades. 

66 864. Cutter-bar for mowers. 

66 S65. Scythe. 

66 959. Apparatus for autcanatic loading of hay carts. 

United Kingdom 10 793* C^rass box for mowing machines, 
ti, 508. Motor mowo:. 

' II 582, Tedding attachment Hbr mowers. 

' 12,397. Hofse-iafces. 

12 5B6. Aprons fen: harvesth^ machines. 

12 766. AppEanew for coEectii^ and cocking hay. 

13 320. Harvtttii^ machine. ' 

ITniled States i ro7 0S3 Cotton harvester. 

1 106 652. Sheaf leader. 

I loS 536. Vertical mower. 

I loS 150. Mowing machine. 

I X09 525. Nozzle for cotton pickers. 

I no 153. Cotton picker. 

1 109 711. Hay gathering and stacking machine. 

1 109 687. Harvester. 

1 109 897. Hay-rate. 

1 109 6SS. Cora harvester >and hulking ynatg4iiti<p* 

1 209664. Hay pitcher., 

MmcMmes' far lifting root craps, 

A^^i* , 67 403,,, Device for 'holding beets in beet-topping m.a.rhitte4 . 

CMftda 254 934. Poteto di^er. 

' , , If 249. Bfaddne Sm loading beets. 

United States i , 106 66S. Potato harvester. , - ■ . 

' I 341. ' Cc«bined beet puller and topper. 

TktesM^i mnmmng macMms, 

United Kia^cm la 8a8. Daprovement' in b^ter of thr^alng, machines. ■ ' '' ' 

23 oSt. Tteeshing machine. 

UBitei States i io§ 438. Seed d«nar. ' ■ . 


C^siada, 

France 

Ckrmany 

Switzerlfittd 


AtBtria 

Canada 


Denmark 

3?ratice 

Germany 


'Swit^Iaix4, 
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Other agricultural machines and implements. 

67 302. Butter worker witli intermediate gear. 

67 530. Did for milk pails. 

67 531- Butter .pressers. 

154 881, 154 882. Baling madiines. 

154 928. Chum, 

154 979. Sheaf loader. 

154 998. Milk cooling and bottling apparatus. 

155 009. Tool handle. 

155 ^53- Milk separator. 

155 3:56. Tractor. 

3:55 257- Sprayer for plants. 

3:55 233, Butter moulding apparatus. 

155 ,267. Milk can. 

355 323. Rossiag machine. 

155 44Q- Fibre breaking machine. 

155 643. Traction belt. 

155 652. Animal trap. 

155 65 3. Peat working machine. 

155 727- Machine for sharpening millstones. 

355 759- Baling press. 

355 797* Hay press. 

355 835. Poultry feeder. 

155 842. Incubator. 

19 062. Device for rgilking machines. 

19 064. Macliine for singling beets. 

19 229. Apparatus for freeing animals in stables. 

19 234, 19 280. Automatic straw presses- 

19 273. Apparatus for heating milk for a certain length of time. 

470 945. Stand for drying hay. 

276 305. Apparatus with agitator for extracting wax from empty, honey- 
combs., ^ 

276 448* Central cone for milk separators, formed of several rings kept 
together by adhesives. 

276 577. Potato peeling machine. 

276641- Drum for milk separator. 

277 067- Adjustable nozzle, 

277 096. Incubator with automatic heat regulator, cooler and ventilator, 
277 225. Apparatus for rendering milk and other liquids homogeneous. 
277 381. Apparatus for catching insects. 

277 476. Machine for excavating ditches, canals, etc. 

277 575- Fore-carriage for agricultural machines. 

277 576.:' Milk skimming pan. 

66 442, Appliance,' to keep agricultural machines mounted on wheels at 
■ ''the ^ proper distance"^ from the 'power machine. 

’ ' 66 446. ■ 'Supports , for strawberries, ,' 

'66 447, ..Feeding ' trough. 

66 44S., Apparatus, for "untying cattle. ■, 

.-'66449. Ca,ttle' drink, iug trough closing, automatically. 

6'fe 728. ' Curd-cutter. 

66 962:. ',A4justable railing for .feeding troughs in stables. 
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railed Kingdom 10 7^2, ^lacBine for gauging and sorting corfcs. 

IX C'oa. Mii'k cans. 

II 164. Propugallon and seeding boxes. 

II 220. Hopper track for spreading tea to be dried, fennented, etc. 

II 324. Appliance for gathering fruit. 

IS 27s, Traction engine. 

ii 321. Shoots for conveying sacks. 

IS 59 S. I^nminous paint lamp- trap for insects. 

11 401. Honicullnral fiaines. 

214:1, n yx% 11726. Cow-milkers. 

21 705. l^Iachine for stemming tobacco leaves. 

IS 931. Ap7j>anitns. for hulling coffee, grinding maize, wheat, etc. 

21 977. Imi/lement for tapping rabbet trees. 

121 pi. Apparatus for extracting oils by means of volatile solvents. 

22 14 X. ^fegasse furnaces. 

_ 22 250. Baling press. 

2 2 414. Machine for cleaning and sorting potatoes. 

12 459. Machine for reducing oyster shells, spices, maize, etc. 

12 756. Animal traps. 

12 S73, Combined incubating and rearing apparatus. 

12 9S4. Trap for Hies. 

13 0,3;. Separator for grain refuse, 

13 240. &ick holders. 

13 32S. Chums, 

13 436. Rotary malting drum. 

Unitaii States. 1 107 001, x no 298, Tongue tracksi. 

2 106 512. 'Hay carrier. ^ 

I io 5 405. Plant replanter. 
i mb 580. Hay press. 

1 xoS 203. levelling device for traction engine. 

1 108 375. Ensilage machine. 

2 20S 335. Stalk puller. 

I loS 163. Feeding device for feed cutters. 

I loS 595. Baled hay conveyor and elevator. 

I 109 456. Bitter carrier, 

1 109429. Farm tractor. 

1 109 294. Tractor wheel. 

1 208 882, Bug and worm collector. 

,x 109 752. Wagon steering g^r. 

1 X09 789. Wagon loader. 

X 109 687. Seed germlnator and plant forcer. 

11^3 - BoM Coacwte DailL — Rewrdf Voi. 69, No. 25, p, 693. New York, 
June 30 , 1914* 

Ie 1907 a dam was built, on a firm lava rock, across the Crowley 
Creek in Idaho, V. S. A., for irrigation and domestic needs. It is 55 feet high 
and its' plan is a curve of 72 feet radius, the convex side being turned up 
stream. It is of unreinforeed concrete and only 5 ft. 2 in. thick at the base 
and 3 It. at the top. It has been found very satisfactory as it has had 
more than a foot of water flowing over it on several occasions. 
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Recently it lias become desirable to increase the reservoir capacit}?*, 
and a State permit has been granted for the raising of the original struc- 
tiire to a height of 90 feet. The thickness at the bottom will be increased 
to 9 ft. 2 in. and at the top to 3 ft. 2 in. The length of the crest will be 223 ft. 
At its central point it will be i foot lower than at the wing w’‘alls, towards 
which the crest slopes gently upwards so that the overflow tends to con- 
centrate at the centre, but in flood seasons the entire length between 
wing walls becomes a spillivay. 

When filled to the 90 it. level, the reservoir will cover 66 acres to an 
average depth of about 36.4 feet, storing 2400 acre-feet. 
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1164 - On the Selection of Crop Rotations. — ivi^renghi, e., in viiaUa Agncoia, 

Year 51, No. 10, i)p. 436*438. Piacenza, October 1914. 

1, In the application of economics to agriculture the various difficulties 
which interfere with the realisation of the maximum profit may be classed 
d.sobjectdve SLudstib] active. The former are due to certain external condi- 
tions quite independent of the ability of the person directing the enterprise. 
The inevitable divergence entailed by man}^ systems of cultivation from 
the most suitable type, is often"* due to the ver^' specialised character 
of the land itself. 

The possibility of re-organising agricultural exploitation is therefore 
subordinated, at least xoartly, to the special conditions prevailing. Generally, 
too rapid and radical changes are not possible, since they involve loss of 
capital invested in the soil. For example, although it would be compar- 
atively easy to replace one herbaceous crop by another in a short time, it 
would be more difficult to extend the forage area and still more difficult to 
replace one kind of woody growth by another. Admitting that agricultural 
exploitation can be modified with relative rapidity, no state of equilibrium 
can be reached, owing to the inevitable dynamism of all the economic 
'factors. 

2. The subjective difficulties, on the other hand, are due principally to 
the incapacity of the farmer. 

The sy^stems of cultivation suffer alway^'s necessarily from the great 
difficulty of forecasting coming economic events, previsions never being 
confirmed by facts. 

3. A system usually followed, and which enables serious errors to be 
avoided, consists in adopting from time to time only those methods which 
tend to prevail and which therefore are presumably' sanctioned by 
experience. 

4, The systems predominating in the different zones should be regardad 
^ as attempts of the cultivators to realise a maximum profit. Though it is 
'' true that this is never completely realised, the predominating or general 
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system in vogue should be regarded as the best organised and the most 
rerniiiierative. 

The data for the solution of this problem can be obtained from various 
sources, amongsh others, the hand Register, \irhich indicates the distribution 
of the various crops in the diiereat districts. From an examination of 
the distribution of crops in the hills and plains of Perugia it has been 
possible to deduce a rotation which fairly illustrates the subject in 
question. 

5. It is presupposed that the different combinations of crops di&r in 
one sense or another from that giving the maximum return; but this suppo- 
sition corresponds only approximately to the facts. It often happens that 
all or almost all the combinations in question are affected by the same 
error, especially where too much importance is attached to established 
usage. Even in this case, however, much valuable information be 
obtained b} observation of facts. 

6. Analogous results are more often obtained b}^ the data furnished by 
statistical observations during a single 3^ear and grouped according to the 
abiiit}' of the various cultivators, which may be excellent, mediocre or bad. 

The S3^stem of cultivation adopted b}' the most capable agriculturists 
and which coiisequently’ approaches the most remunerative, is a suitable 
model for the particular conditions of situation and time. But in this case 
also some reserve is desirable ; for though in general the most progressive 
systems should be followed, it sometimes happens that ' excellent 
agriculturists make the same collective error of economic forecasting. 

As an instance of this the writer mentions the vine-growing crisis in 
Apulia several 5^ears ago. 

Similarly', statistical observation of crop systems has only a very 
approximate practical value, since it can only provide rather vague and 
schematic indications, tlioiigli in am" case more trust'ivorthy than the data 
given by analytical book-keeping. The latter method is only suitable 
as a help — in the most favourable ca.se — for the solution of small 
questions of detail and not for the tracing vrith any reliability of the 
lundaiiiental basis of rotation systems, which must be selected in the 
various practical cases. 

1165 - Statistleal Data on the Economy of the Farms Belonging' to the Coopera- 

tife Book-keeping Association of Konigsberg In Prussia, (i ) — guncerich, in 

G^orginC} Year No 5i» 437; No 53, y-p. 453-454- Konigsberg, June 25 and 

July 2, 1914. 

During the year 1912-13 the average distribution of crops in the 145 
farms belonging to the cooperative book-keeping association was as follows: 
19.8 per cent of the cultivated area w'as under winter cereals, 18.S under 
spring cereals, 3.6 under pulse, 6.5 hoed crojis, 46.S forage crops, 2.1 fallow, 
and 2.4 per cent miscellaiieous. 

The capitals invested in the farms since the year 1904-15, the first 
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of the existence of the x^ssociatioii, have been, per acre of cnltivated area, 
as follows ; 



iSrumb.-.*!' 
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I 
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I 

5 
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The decrease in the value oi buildings during the last year is due to 
the fact that tlie value of the ovv’ner's residence is deducted from the total 
value of the buildings. The sudden increase in the value of the live and 
dead stock in the last year is caused by having reckoned as cultivated area 
only the fields, meadovrs, and pastures, aliile in the preceding years a 
portion of the areas occupied by yards, roads, ditches, and other waste 
land was also included. 

The figures for the individual farms vary according to the degree 
of intensity of the farming ; thus the capital iu buildings ranges from about 
£4 to £12, that in live stock from £2 to £6, and that in machines and 
implements from £i to £3. 

If the figures for the individual farms be grouped according to the 
extent of the cultivated area, the following table is the result : 


Ntimbcr 


(I frirnxrt 


Biuidintus i,ive. stock 


Octal stock 


i 

i 

I 

Class I to 617 acres . 

■ » , II from 620 to 235 acres 
III - \i237 1852 

?? IV above 1852 acres . . 


‘y 

34 ; 7 9 I 

58 17 3 5 I 

31 ■ 6 17 3 

20 , 6 18 I ' 


£ ^ \ ^ 

/| 10 6 I I 16 I 

4 2 ill 50 

33 6i o 17 6 

3 ' 2 8 ! o ' 17 6 


The average stock of live stock increased from about. 16.6 head of 
large cattle per 100 acres of cultivated area in the year I904K)5 to 20.2 
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head in 1912-13, while the number of draught animals has remained fairly 
constant at an average of 4,2 head. 

The year 1 912-13 closed with considerably lower net profits than the 
preceding year 1911-12, and has thus lowered the average of the net 
piofits, as may be seen from the table opposite, in which the net profits 
and the total turnover per acre, as average of all the farms, for the years 
1911-12, 1912-13 and the periods 1904-05 - 1911-12 and 1904-05 - 1912-13 
are shown. 

The value of these farms, calculated by capitalising the average net 
profits at the rate of 4 per cent, amountvS to about £ 20 per acre, which is 
considerably below the prices paid now for farms ; in other words, the net 
returns obtained represent a low interest on the capital invested. If the 
landowmer is to have adequate interest on his capital and to pay his private 
expenses, such as interest on debts, taxes, housekeeping, etc., out of the 
returns of his property, without loss, the average net returns should be, 
according to the writer, increased to at least £i per acre. 

1166 - Comparative Cost of Food for a Heifer, Stall-fed or at Grass, up to her First 

Calving, — Zwanowetz, Kduard, in Wiener Landwirtschaftliche Zeitung^ Year 64, No. 

68, p. 656. Vienna, Aiignst 26, 19:4. 

The writer works out as follows the cost of food for a cow at two and a 
half years, according as she has been exclusively stall-fed or has been put 
out to graze in summer. (She is supposed to have been calved on the ist of 
November). 

Table I. — Cost of Food for Stall Feeding. 


1. Nov I to April 30, age ^ year 

Z s d 

132 gallons whole milk, at 8 4 10 0 

220 lbs. crushed oats and oatmeal, at 6s gd per cwt ”—13 4 

880 lbs. tender meadow hay, at £2 2s 6d per ton — 16 8 

880 lbs. mangolds, at 12s gd per ton — 5 o 


£ 6 5 o 

2. May I to Oct. 31, age 1 year 

814 lbs. oats, at 75 M per cwt 2 15 6 

1628 lbs. hay, at £3 2s 6d per ton i 10 10 

814 lbs. straw of spring grain, at 25s 6d per ton — 9 3 

3300 lbs. green fodder, at 6d per ton -“-13 6 


£ 5 8 I 

3. Nov. I to April 30, age i year. 

405 lbs. rye bran, at 6s per cwt i i 6 

1210 lbs dry fodder, at £2 2s 6d per ton i 3 o 

1210 lbs. straw of spring grain, at 25s 6d per ton — 14 0 

4050 tbs. mangolds, at 12s gd per ton x 3 0 


£ 4 ' I ' 6 


Carried forward . . , £ "15 14 7 
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Brought forward . . . £ 15 14 .7 

4. May 1 to Oct. 31, age 2 years. 

202 lbs. r>-e braHj at 6 s per cwt ■ — 10 9 

16 200 lbs. green fodder, at 8s 6d per ton 3 i 4 

405 lbs. straw of spring grain, at 25s 6d per ton — ■ 4 7 


£ 3 16 S 

5. Nov. 1 to April 30, age 2 % years 

405 lbs. rye bran, at 6s per cwt i i 6 

S14 lbs. dry fodder, at £2 2s 6d per ton 15 6 

1628 lbs. straw of spring grain, at 25s 6d per ton — iS 6 

6070 lbs. mangolds, at 12s 9^ per ton 1x4 d 


£ 4 10 o 

Total cost of stall feeding . - . . £2 4 jc 3 


TabIvE II. — Cost Of Food at Grass. 


t. Nov. I to April 30, age % year. £ s d 

As in Table I 6 5 o 

2. ]\Iay I to Oct. 31, age i year. 

Pastee, 184 daj^s at 2 6 o 

3. Nov. I to April 30, age i V2 

As in' Table I bnt witliout bran 3 0,0 

4. May I to Oct. 31, age 2 years 

Pasture, 1S4 days at 4^ 3 i 4 

5. Nov. I to April 30, age 2 % years. 

As in Table I, but without bran ' . . , . 3 8 6 


Total cost at grass . . . * Q 3:o 


Thus the difference in favour of pasturing is £ 6 os. jd. 

1x67 - A Metayer’s Family in Chianti {Tuscany). — Tassinari, g., in Atu delta Reaie 

Accadmrda Eca^nomico-Agrana dd Gaorgofiii di Firensd Series 5, Vol. XI, No. 4, 

pp. 283-310. Eiorcnce, October 1914. 

In order to enable comparisons to be made v itli other monographs on 
this subject, the data in this monograph have been arranged according to 
the plan elaborated by bE Ptay. The metayer’s family which is the sub- 
ject of this study represents with fair approximation the average type of 
fanner in the Chianti district from the point of view of eccnomic condition 
and moral and intellectual characteristics. 

The holding is on hilly land and it comprises about 17 acres of arable 
land^ with vineyard and fruit trees containing about 3 500 vines, 207 olives, 
30 fruit and other trees, and 87 acres of woodland and rather steep 
pasture. 

The area under herbaceous crops comprises about 7 to 10 acres of wheat 
(10 acres being the maximum), 2 % acres under forage and 4 % acres under 
^ the first crop after deep cultivation, which may include maize, beans, po- 
tatoes, tomatoes, etc; broad beans, chick peas and lentils are also grown. 
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Sainfoin and a little lucerne are grown as forage crops, and barley, oats, 
yetclies, beans, etc., are soinetiiiies grown for the same purpose. 

The manttre used is chiefly dung, particularly from sheep ; chemical 
maiiutes are rarely eniplo3^ed. 

The farm products (those from the woodland being excepted) and the 
profits on the live stock aie shared equa% with the landlord, who provides 
half the cost of the seeds requiied and pays the estate taxes. The taxes 
on live stock are shared by the tenant and landlord. , The house, garden 
and fire-wood are regarded as free allowances to the tenant, and the landlord 
is charged with the cost of fungicides. The annual charges of the tenant 
are about 400 it of trenches for vines, etc., and 10 head of poultry. 

The family includes 6 persons : 4 men and 2 women. The live stock 
belonging to the farm includes: 2 oxen, i sow, 4 pigs, 37 sheep and 6 lambs, 
valued at £ 100 ; the dead stock leased includes forage, litter and manure 
valued at £ 43, implements valitd at £ 12, wdne vats and materials for other 
industries valued at £ 6: the total, including poultry, reaching about £ 145. 

The furniture, utensils, linen and clothing of the family are estimated 
at about £ 68. 

The family balance sheet is summarised as follows : 


£ 5 d 

Farm products, fanner’s half-share 78 7 8 

Other profits allowed in ‘the contract 15 3 10 

Total Receipts ... 93 m 6 

Expenses for permanent and temporary work, seeds, imple- 
ments, machines, etc 20 9 3 

Net Profit ... £ 73 2 3 


The total family expenses consume £67 4s* ad per annum, leaving 
£5 1 8s moie or less, which goes to increase the credit of the metayer with 
his landlord. 

This corresponds to a share of annual earning of £18 14$ iii per worker 
and of £13 Ss lod per consumer of the family (i). 


AGIUCUITUIAL INDUSTRIES. 

116S - TIio Origin, Quantity and Signification of Laetie Acid in certain Italian 

Wines, — Mknsio, C., and Oaiuko Canina, E., in U SUizioni Spamcniali Agrarie 
lialimte, Vol. XEVil, Part 6, pp. 385-409. Modena, 1914. ■ 

All attempt has been made to determine the quantity of lactic acid 
usually formed in some of the finest Piedmont wanes as compared with the 
quantity in common wines ; ' what are the conditions ' under which such 
formation takes place; what are the micro-organisms producing it; 
and what is its biological significance. 


(i) This year’s expenses have been maeased owing to the military service of one of the 
sons, so that £15 figures in the account as outside labour. 
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The main results of the investigations ■ are as follows : 

1) . I^actic acid is a constituent of all wunes and may be present 
to the extent of 4 to 5 gms. per litre. 

2) . The amount increases gradual^ as the wine ages and though 
advantageous at first it may become distinctly injurious. In the case of 
many wines, e. g, Barolo, Barbaresco, Gattinara, malo-lactic fermenta- 
tion is essential for the development of their organoleptic qualities. It 
is also of great importance for ordinary wines, especially those with a low 
percentage of alcohol. 

3) . This fermentation is due chiefi^^ to micro-organisms analogous in 
shape and behaviour to Bacterium gracile of ^iuuLKR-THXJRGAU, which splits 
malic acid into lactic and carbonic acids but has no action on tartaric acid. 

4) Malo-lactic fermentation causes a considerable decrease in the 
acidity of the wine. 

5) . Turned '' wines (containing decomposition products of tartaric 
acid and extractives which give rise to a disagreeable flavour and loss 
of the wine) are fortunately^ rare in Piedmont. 

6) In testing wine for its origin, whether genuine or artificial, the 
determination of the lactic acid should never be neglected. 

From a practical point of view it is important to remember that wine 
after a certain age should be considered as the product of two fermenta- 
tions : the first and most important being the alcoholic fermentation and 
the second the malo-lactic fermentation. Wine makers should watch 
their wines with a view to increasing, preventing or retarding the decom- 
position of the acids according as it is desirable. The acidity may be di- 
minished by retarding the racking, maintaining the cellar at a suitably 
high temperature, and avoiding the use of sulphurous compounds. The 
decomposition of the acids may be retarded by^ using sulphurous acid while 
making the wine, maiiitaining the cellar at a low temperature, and by the 
prudent repetition of the sulphurous acid treatment. 

1169 — Spanish Wines. — De Ea Rosa, G. Fernandez, in Boletin de A griculfur a Umim 

y economical Year VI, No. 67, pp. 622-626. Madrid, July 31, 1914. 

According to the most recent statistics the area of vineyards in Spain 
is 3 396 460 acres, of which i 891 160 are free from phylloxera, i 047 420 
have been reconstituted and 457 880 are infected and decadent, but still 
productive. 

The methods of cultivation are, in many districts, antiquated and em- 
pirical. Propagation is by cuttings planted in holes and cultivation gener- 
ally consists in ploughing, with hand-hoeing round each plant. Pruning 
is done annually and all the grapes are picked at once. In the best vine- 
growing districts, such as Jerez de la Frontera, Puerto de Santa Maria and 
Sanliicar de Barranceda in the province of Cadiz, and several districts of 
the provinces of Malaga and Cordova, very different systems are practised. 
Before planting the vineyard the land is deeply trenched and tho- 
roughly hoed over severah times to aerate the soil; pruning, removing the 
surplus shoots and gathering the grapes are done at several times ^ 
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The best Spanish ^^ines are the '‘fines'* and “olorosos" of Jerez, 
‘‘ manzanilla ” of ^anliicar, muscatel of Malaga, “Pedro Ximenez" of 
Montilla, “paj arete" of Bomos, “tintilla" of Rota, “Carifieiia" of 
Aragon (white wines)'; the wines of Alicante, Valdepeiias, Miidela and Cal- 
zada de Calatrava in the Mancha ; those of “ Priorato " in Catalonia ; 
of Navarre and Rioja (red and rose-coloured wines). 

The average annual production of grapes is 2 905 537 tons, of which 
274 074 tons are used for direct consumption, and 2 631 464 tons are used 
for wine-making, producing 3 883 goo gals, of must. The average price 
has been 65 2d per cwt. of grapes and 7.89 d per gallon of new w/ine. The 
average annual value of the wine products amounts to £14 454 138, not 
including £530 ebs for lees and vinasse. It should be pointed out that 
this value would be considernbly increased if it were based on the value 
of the mature wine instead of on the must and on new wine only a few 
months old. 

Notwithstanding serious difficulties, the cultivation of the vine and 
wine-making in Spain are always improving, chiefly through the influence 
of educational centres, among which should be mentioned the Oenological 
Stations of Haro (Togrono), Villafranca del Panades (Barcelona) and Reus 
(Taragon). 

1170 — The Wines of Istria. — Bufalini, D., in Giomale Vinicolo Italiano, Year 40, 

No. 37, pp. 865-867. Casale Monferrato, September 13, 1914. 

Agricultural conditions in Istria are little known to the outside world. 
During the last 10 years very rapid progress in the wine industry has been 
made, and this still continues. Istria may be divided into the following 
six wine-growing districts ; 

1. The Karst with the district of Castelnuovo. 

2. The eastern coast with the districts of i\lbona and Volosca. 

3. The southern coast with the districts of Pola, Dignano, Rovigno 
and Parenzo. 

4. The northern and north-western coast with Tirano and Campo- 
distria. 

5. The mountain region and high plateau of the interior with Pisino 
and Pinguente. 

6. The islands of the Quarnero : Cherso, Lussin and Veglia. 

In a good year the total yeld of wine in Istria reaches 13 200000 gal- 
lons, of which nearly half is exported. 

The local wines are as follows : 

1. “ Vino terrano " or “ refoteo from white lands, characterised 
by a deep red colour and pronounced acidity. 

2. White wine without special character, made from grapes which 
also yield a considerable product : Isolana, Durania, Malvasia, Dinella, 
Treolina, Tebbiano, Drasanella. 

3. “Vino rosatn", rich in alcohol and with limited acidity, rose 
coloured with an agreeable flavour, obtained from grapes which always 
yield well: Rossara, Planiva, Negra tenera, Bontempa, Moretta, Pigno- 
letta, Crenatizza. 
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4. Wiiite muscat made from tlie grapes of tlae same name, especially 
in tlie districts of B-uie, Komiano, Verteneglio. ^ 

5. The rose muscat v;ines of Dignano. 

6. Sweet and sparkling Rcfoschi’' wines. 

Tke foreign varieties grown successfully on xl merican stocks are : Tra- 
miner, Pinot, .?Jaivasia, Rhenish Riesling, Semilloii, Burgundy (large 
bunched varietx^). Cabernet, Chasselas, Fiiiher von der Lalin. 

The control of pJvdloxera b^" replacing 'the vineyards with American 
stocks has enabled the introduction of foreign stocks which improved 
the local varieties. The production of large quantities of wine of uniform 
qualit^q which formerly presented such difficulties, is now . an accomplished 
fact. 

The provincial cellar of Parenzo produces about no 000 gals., those of 
Brioni and Buie from 220 000 to 264 000 gals., the social cellars of Rovigiio 
and Cittanova ii 000 gals. Vine-growing is the principal, though not 
the only, resource of the land in Istria. 

iiTi - The Influencs of litrogen Compounds on the Fuleanizatlon of Robber* — 

— TI:e India Mubbir World. Vol. 4, No. 6, pp. 650-651. New York. September i, 1914. 

Ill the rubber industry it has not been until recently that the import- 
ance of small quantities of nitrogen compounds found in most rubbers 
has been recognized. 

Weber considered the protein contents of latex as 'impurities’' 
which may be eliminated by good coagulation. ' ' 

Dr. David Spence {Journal of the Society of Chemical Industry, 1907, 
p. 1287) investigated the distribution of protein in rubber and found that 
in the insoluble part there was sometimes as much as 5.4 per cent of 
iiitrogcii ; this w'oiild mean about 33 |)er cent protein. 

SCHIDROWITZ ill 1911 noted that plantation rubber is usually deficient 
ill nitrogen, 

At the Eighth International Congress ofnlppHed Chemistry held in 
Hew York in 1912, Clayton Beadle and H. P. Stevens described an 
investigation of Hevea latex. They^ found that the latices contsiiied from 
1. 3 1 to 1.56 per cent protein ; that the percentage of protein of the total 
solids varied from 5.1 to 5.5, and that about one half of this protein was 
retained in the washed and coagulated rubber in the form of dry crqie. 
The same STEtmNS in the Colloid Zciischrift (VoL XV, Hos. i and 2, 
pp. 36-49 and 86-g6, Dresden and Teipzig, July, August, 1914), showed 
that the nitrogenous constituents had much infiueiice, and the resinous 
constituents little influence cn miicarlzation, 

Clayton Beadle and H. P. Stevens separated the protein matter 
which contained the nitrogen, from smoked sheet, (i) Then they vul- 
canized The nitrogenous part and the nitrogen-free part and the original 
sheet. It was found that the part of the rubber with high nitrogen con-, 
tents rnilcanized more rapidly and combined’ with more sulphur than the 


[Ed.] 


(i) Sec No. 1 31, B, Feb. 1913. 
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original sl^eet and that the rjitrogen -free part combined with the least. The 
strength and resiliftic}' of the nitrogen-containing part was the greatest. 

The question then arises whether nitrogenous compounds may be 
added to rubber to act as liasteners of vulcanization or to give improved 
products. 

Ill the Gummi Zeihmg (Year 28, No. 19, p. 731, Berlin, February 1914) 
it is shown that al] 3 iiinen added to rubber increfises the speed of vul- 
canization. 

In the French patent No. 466243, scrap rubber is heated with caustic 
soda and a small quantity’ of an aromatic amino compound, which acts 
as a catalyst to unite the free and combined sulphur wdth the alkali. In 
a German and English patent piperidine or its liomoiogues are added to 
the \mlcanizing masses ; in another patent piperidine or its liomoiogues 
are used for producing hard rubber by adding 25 per cent sulphur. 

In other jiatents the following substances are used : the derivatives 
or salts of piperidine, aliphatic amines with open or closed chains, the ad- 
dition product of carbon disulphide and dimethylamiiie, aniline, naphthyl 
amine, a paste of rdbrunen and lime. 

Almost all the above-mentioned agents are organic nitrogen compounds, 
usually in the foiin of amines, and this authorizes the conclusion that this 
form of nitrogen has some catalytic infliience in hastening the combination 
of rubber and sulphur, and in polymerizing the rubber itself. 

With the use of large quantities of plantation rubbers which are known 
to be deficient in both proteins and other nitrogen compounds, and wEidi 
are recogiuzed as being much slower in vulcanization than Para, it would 
seem to be desirable to determine on some substance, like the above, which 
will act as a hastexier. 

1072 ” ‘ he Cause 0! Acidity ir Fresli Milk of Cows a''d a Method for the Deter- 
m! atio of Acidity, ~ van Slvke, n. I<., and Boswokth, a. W. (New York 
Agricultural Experiment Station) in The Journal of Biological Chmistryf VoL XIX, 
No. I, pp. 73-76. Baltimore, Md., September 1914. 

The fact that milk is strongly alkaline to methyl orange would indicate 
that its acidity is due to the presence of acid phosphates of the type 
MH2pO^. N(a¥ wdren phosphates are titrated with alkali in the presence 
of caldtim salts, some of tl,ie insolul'de dtcalciuiix phosphate (CaHP04) 
formed during the titration hydrolyses, changir.g into caldum, hydroxide 
and phosphoric acid, and then the calcium hyclroxide unites with more 
dicalcium phosphate to form tricalcitim phosphate, which appears as a 
precipitate. These conditions occur when the acidity of milk' is determined 
’ N 

in the usual methods with — caustic soda, and the free phosphoric acid 

, 10' ' X i ^ ^ 

formed increases the ncidity ,as measured by titration, 

Serum was separated from whole milk by filtration through a porous 
porcelain filter and the titration figure given by whole milk was about twice 
that obtained with the serum. This difference has been ordinarily inter- 
, preted aS' being due to the acidity of milk casein, but as the writers have 
some evidence that casein is present in milk in the form of' a neutral com- , 
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potind and tiie otl^er constitnents removed by the filter are fat and dical- 
citim phosphate, both of which ate neutral to phenolphthalein, it would 
appear that the cause of the discrex)an.cy is the removal of the dicalciam 
phosphate which permits the formation of phosphoric acid. 

The writers therefore suggest that in estimating the acidity of milk 
samples, the calcium should be previously removed by treatment with a 
saturated solution of neutral potassium oxalate at the rate of 2 cc. per 
100 cc. of milk. 

1173 - Ability of StreptoeoecI to Survive Pasteurization. — ayers, s. henry, 

(Bacteriologist) and Johnson, William T., Jr. (Scieatific xlssistant, Dairy Division, 

Bureau of Animal Industry) in Journal of Agrioultural Research, Vol. II, No. 4, 

pp, 321-330 4 - 3 diagr. Department of Agriculture, Washington, July 1914. 

It is generally assumed that cocci do not form spores and the vegeta- 
tive cells would not be expected to withstand Pasteurization. It has been 
shown, however, by the writer and others, that certain strains of lactic-a^id 
bacteria, which would be classified among the streptococci, and perhaps some 
streptococci found in cream, are able to survive Pasteurization. 

The writers have resumed the experimental study of the question and 
they summarize the results obtained as follows : 

1. When the heating was performed in milk for 30 minutes under con- 

ditions similar to Pasteurization the thermal death-points of 139 cultures of 
streptoccci isolated from cow feces, from the udder and the mouth of the 
cow% and from milk and cream, showed a wide variation. (i40<^P\) 

the low'est Pasteurizing temperature, 89 cultures, or 64.0 per cent, survived ; 
at 62.8<^C. (145® F.), the usual temperature for Pasteurizing, 46, or 33.1 per 
cent, sunived; and at 71,1® C. (i6o<^F.) 2.6 percent of the cultures survived; 
ail were destroyed at 73.9*^ C. (165® F.). 

2. The streptococci from the udder were, on the whole, less resistant and 
those from milk and cream more resistant to heat than those from the mouth 
of the cow and from cow feces. When heated to 6 g^C. all of the iS cultures 
from milk and cream survived ; at 62.8° C. 17, or 94 per cent, survived ; 
at 6S.30C. (i 35®F,) 9 cultures, or 50 per cent, withstood the heating process. 
All the streptococci from milk and cream were destroyed by heating to 
73.9^0. for 30 minutes. 

3. Among the 139 cultures of streptococci there were 22 that formed long 
chains and were considered (following the practice of some board of health 
laboratories) as typical streptococci. The others were considered atypical. 
(The writers, however, do not believe the chain fonnation a proper basis for 
classificadon). Of the 22 typical streptococci, 12 survived heating £0130 
miiiutes at 57.2®C. (1350P.) , 9 at 6o<^C. and only i at 62,8° C. All of the typical 
streptococci were destroyed at 65.6*^ C. (i5g<>F.). 

The 117 atypical streptococci were more resistant ; at 60® C. 6S.4 per 
cent survived, at 62.8® C. 38.5 per cent survived, and at 71.1° C. 2.5 per cent 
survived ; aE were destroyed at 73.9® C. 

4. Two classes of streptococci seem to survive Pasteurization : 

a) Those which have a lo'w majority thermal death point but among 
which a few cells are able to survive the Pasteurizing temperature. This 
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ability of a few bacteria to withstand the Pasteurization temperaturs 
may be due to certain resistant characteristics peculiar to a few cells, or 
xnay be due to some protective influence in the milk, 

b) Streptococci v liich have a high majority thermal death point. When 
such is the case the bacteria survive because the majority thermal death 
point is above the temperature used in Pasteurization. This ability to 
resist destruction by heating is a permanent characteristic of certain strains 
of streptococci. 

5, The thermal death point determinations in this work were made in 
milk in such a manner as to represent actual conditions of Pasteurization 
by the holder process ; consequently the results show what may be expected 
in commercial Pasteurization, and it is evident that some streptococci 
may survive the process. However, different reisults might have been ob- 
tained if a larger number of cultures had been studied and if other methods 
and piedia had been used for determining the thermal death points. 

1174 - Action of Bacteria on the Ripening and Flavour of Cheese of the Cheddar 
Type. I. - Evans, Alice C. (Bacteriologist, Dairy Division, Bureau of Animal In- 
dustry), Hastings, E. G. (Bacteriologist, Wisconsin Agiicultural Experiment Station) 
and Hart, E. B. (Cliemist, Wisconsin Agricultural Experiment Station). Bacteria 
Concerned in the Production of the Characteristic Flavour in Cheese of the Cheddar 
Type. — Jmifnal of Agricultural Research, VoL II, No. 3, pp. 167-192. Washington, 
June 15, 1914. — II. - Hart, E. B., Hastings, E. G., Flint, E. M. (Chemist, 
Dairy Division, Bureau of Animal Industry) and Evans, Alice C. Relation of the 
Action of Certain Bacteria to the Ripening of Cheese of the Cheddar Type. — IHd., 
pp. 193-216. 

I. — This is a continuation of previous ii}.vestigations (i) consisting 

1) in many bacteriological analyses of cheeses in order to determine 
more fully the distribution of the groups of bacteria in ripening cheese; 

2) in a detailed study of the pure cultures obtained, with the view of 
correlating the presence of certain types with desirable or undesirable 
flavour production, 

111 the previous work the pure cultures were obtained by isolation from 
lactose-agar plate cultures and from dilution cultures in sterile milk. In 
the present study the dilution cultures were made in milk to which was 
added 1 gram of pejjtone, i gram of dextrose and 200 cc. of water per litre. 
This was found to be more favouralile for the development of some of the 
cheese organisms. An eff-ort was made to obtain two x>ure cultures from 
each series of dilution cultures : viz. the predominating organism of the 
Bacterium lactis acidi and coccus .grotijis, and the x^redominating organism 
of the B. cam group. The former was obtained by plating — ' in casein 
agar to which i per cent, of dextrose was added — • the culture from the 
highest dilution of the cheese which shows a growth after two days incu- 
bation ; the latter was obtained after three weeks’ incubation. On every 
plate a bortion containing 10 colonies was circumscribed, and the inclosed 
colonies were fished off into litmus milk. 


(i) ,See No. 868, B. July 1913, 


{Ed.) 



1672 


DAIRTING 


Tliose cultures from a single plate wliich cattsed the same changes in 
litmus milk and were of the same morphology, were considered of the same 
variety. Representatives of every variety were studied in detail. This 
method, which allows the exanxi nation of a large number of cheeses and 
gives a rough picture of their flora, was cciisidered the best adapted to 
increase present knowledge 011 the subject. 

The cultural characteristics, morphology, and the few biochemical 
reactions w^hich are ordinarily considered in classification of bacteria, were 
found to be inadequate for distingLiishir.g one variety of cheese organisra 
from another cf the same group. Therefore the system of classification 
based upon the fermentation of various test substances, used by Gordon 
and others, was adopted. 

The results obtained by the writers are summarized as follows : The 
organisms constantly found in Cheddar cheese in such numbers as to indi- 
cate that they must function in the ripening process are included in .four 
groups: Bacterium laciis acidi, B. casei, SirepiocoxiiS2,iidMicrococcus. On the 
basis of the fermentation powers, each of the four groups may be divided 
into a number of varieties, the distribution cf which in Cheddar cheese, pre- 
pared from both raw and pasteurized milk, has been studied. The flora 
of raw-milk cheese includes all the varieties into which the groups were 
divided. The flora' of pasteurized milk cheese, with the exception ' of the 
Bmierium casei group, is dependent upon the flora of the starter. It seems 
that the pungerit taste that develops late in the ripenir.g period of both raw- 
milk and pasteurized milk cheeses is due to the Bacterium, casei group. 
It is probable that growth of this group continues durii:g the majcji part 
of the ripening period. The action of two or more organisms growing to- 
gether is not the sum cd their ir.dividuad actions when growing alone. When, 
growing together they attack substarees that neither can attack alone, 
or they may produce a larger quantity cT acid them* the sura of the quanti- 
ties that either can produce a!ci:e. Whe!i added to pasteurized milk, the 
organisms of the Bader imn cased group produce a s«">ur taste in the cheese 
during the early part of the ripening pjeriod. No Cheddar flavour is 
obtained in pasteurized-milk cheese when the organisms of the Bacterium 
laciis aciii grotip alone are used as starters. The varieties that are able 
to ferment the more' complex substance are likely to produce a bitter taste. 

Starters composed of both Baderiimi laciis acidi, b, and Streptococcus, 
h, when added to pasteurized milk, improve the quality of the cheese. It 
does not seem unreasonable to hope that starters may be obtained that 
will give the characteristic Cheddar flevour to the cheese prepared from 
pasteurized milk. 

II. , — In a preliminary investigation of the non-nitrogenoiis constitu- 
ents of Cheddar cheese, the very proiiaunced differerxes that were expected 
in the quantity and variety of valatile acids, esters and alcohols in good 
and poor types of cheese were not found. But sirxe there were certain dif- 
ferences which could be only of biokgical origin, it was believed essential" 
that the substances formed by the specific groups of organisms normally 
present in cheese should be more carefully studied, - It was thus hoped to find ' 
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the gtoiips of organisms to which the ptodtiction of definite non-nitro- 
geiioits compounds that could be correlated with flavoiti production might 
be attributed. The compounds particularly sought were the alcohols 
and esters, and caproic and butyric acids. Formic, acetic, propionic, lactic 
and' succinic acids were also included in the list of substances to be isolated. 
To some extent the sources of these bodies were also studied. 

The writers summarize as follows the results of their veiy numerous and 
detailed experiments : 

I. Representatives of the coccus groups of organisms isolated from 
Cheddar cheese, when grown in milk, produced large quantities of the 
volatile acids, particularly acetic acid. These acids were produced from 
citric acid or lactose or protein, as the medium was practically free from fat. 
These organisms did not produce formic acid. As they axe present at times 
in very large numbers in cheese, they no doubt produce much of the 
volatile fatty acids which arise during the ripening process. 

3. One of the strains of Streptococcus h was found to produce compara- 
tively large quantities of alcohols and esters — - bodies which contribute in 
a large degree to the flavour of cheese. 

3. A dilute solution of acetic acid and alcohol formed esters by mere 
contact, without bacterial action. 

In cheese, however, the dilution is probably ^too'’ great- for ■ this'unaiin^ 
of ester formation. 

4. Lactic acid was generall}’- not formed by the coccus groups. 

5. The representa.tives of the Bacterium casei group examined, gave 
results differing from those obtained from the coccus forms. They pro- 
duced no formic acid, but did form some propionic and much acetic acid. 

6. These organisms produced a large quantity of lactic acid, both 
active and racemic, and decomposed the citric acid of the media. 

7. Cheese made from chloroformed fresh milk did not yield any vola- 
tile fatty acids, showing that inherent milk enz37mes are not capable of pro- 
ducing these bodies in any appreciable quantity. 

8. Representatives of both the coccus and Bacterium casei groups were 
able to produce ammonia from milk. 

9. Whey and fresh curds contained active lactic acid. Cheese one day 
old contained a mixture of active and racemic lactic acids. 

xo. The cause of the disappearance of active lactic acid and the ap- 
pearance of racemic acid may be due to enz3nnic action, combined' with the 
action of those bacteria which can produce both kinds of acid. 

'II. Some representatives of the Bacterium group produced levo- 
lactic acid and others dextro-lactic acid from milk. A mixture of these two 
varieties produced racemic lactic acid. A mixture of B. lacUs midi and^ 
a levo-prodticing member of the B. casei group gave racemic and active 
lactic acid. ’ The ' active acid was probably -the result -of tfie longer con- 
tinued activity of B. casei. 

Racemic lactic ^acid found Hn'|;curing cheese'' may -therefore |be- 
produced In a small degree by enzyme , action, but more probably by 
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the combined action of Baderium lactis acidi and the organisms of the 
B, casei group. 

1175 “• fhe Fart Played fey Mieio-orgamsms in the Ripening and ia the Prodnctioi 
of the Pangeat FIa?oiir of Brin&a^ the Ewes* Milk Cheese made in Hungary. — 

Gratz, O., and Vas, K. (Experimental Dairy at Magyarovar). — I. Tiie part play^ed 
t>3’' micfo-organisnis in the ripening and in the -production of the pungent flavoiir of 
Brtndza. — KisefUiugyi Kozlem&nyekj Vol. XVII, Part 3, pp, 347-394- Budapest, May- 
June, 1914. — II. On some new species of micro-organisms found in Bridza. — Ibidem^ 
VoL XVII, Part u PP- %5”^44- Budapest, July -August 1914. 

I. — The makiiig of Brindza cheese differs essentially from that of 
other cheeses in that it is formed by kneading together several balls of 
curd prepared in diSerent ways in different localities and under different 
conditions (i). The kneading, which is cMefly carried out in factories, 
undoubtedly causes a transfonnation of the bacterial flora and of the con- 
ditions of the enzymes in the paste of the balls. The objects of the present 
study are : i) to determine the bacterial flora of Brindza and’^its^qualitative 
and quantitative changes during ' the ripening of the stored cheese ; 2) to 
identify the organisms which produce the pungent flavour in Brindza and 
to explain its presence ; 3) to draw useful conclusions from the results ob- 
tained so as to improve the methods of making this cheese. , 

The experiments were made with five samples of fresh Brindza (some 
weeks old), which were subjected to control lasting six months. The bac- 
teriological analyses were made at intervals of from 4 to 6 weeks. 

The writers drew from their research the following ^conclusions : 

1. The bacterial flora of Brindza is very varied. It includes Micrococcus, 
Sarcina, Streftococcus, Bactenum, Bacillus, Aciinofnyces, Tonda, Oidium, 
Among the species isolated, there are several which- have not hitherto 
been described in the literature on the subject. This great variety of 
microflora b to be attributed not only to the want of cleanness of the ewe^s 
milk and to the bad rennet (made with water and easily liable to putre- 
faction), but also to contamination, during the iiiakiiig, due to the crust 
of the balls, the salt, the machines and implements, 

2. Brindza is veiy rich in micro-organisms. There, is no cheese with 
so high a gem content as Brindza, notwithstanding the fact that after it 
is made and during storage the multiplication of micro-organisms ceases. 
Most of these are lactic bacteria, especially Bacterium casei, Streptococcus 
laciis, Micrococcus; nevertheless, though very numerous (61 per cent), they 
do not attain the proportion that they reach in other cheeses (79 to 95 per 
cent). The cause of this is in the difference of manipulation, as compared 
with other cheeses, which introduces a large number of accidental germs 
and Thus, reduces the^ number of lactic bacteria. 

W- 3* The accidental micro-organisms, the presence of which is ver^^ incon- 
stant, disappear soonest.' Quantitative analyses have shown that during ^ 
storage the content Df germs in Brindza diminishes. ^ At first the -decrease 
is very marked, while later it slackens. ' Streptococci and. cocci die much' 

(i) See No. 1669, B, Dec. , 1912, {Ed,} 
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sooner than lactic bacilli,, -wiich are found togetber with their spores even 
ill very strong Brindza. 

4. Research has shown that the accidental micro-organisms do not 
take part in the ripening of the cheese, because its conditions do not favour 
either their development or the activit3^ of their enzymes. The agents which 
'cause ripening are therefore the lactic bacteria ; nevertheless the enz3mies 
of the rind of the curd balls also play an important part in the ripening 
of Brindza, 

5. Results have demonstrated that the origin of the piquant flavour 
of some ewes’ milk cheeses is due only in exceptional cases to butyric 
fermentation, and genera^ to a great decomposition of the fatty matter. 
This decomposition is not caused by the bacteria having the power of 
attacking fatty matter ; this is proved by the fact that they have often been 
found in greater numbers in sweet Brindza than in strong pungent Brindza. 

6. The agents of the great decomposition of fatty matter are enzymes 
and ill the first place the lipase of Otdium lactis. The result is that if the out- 
side of the curd balls (rich in but5rric ferments and on which OMium lactis 
is always present) and the fat layer under this outside (in which the enzymes 
are found) are not careftflly removed when the cheese is worked up again, 
as is often the case, the above parts come into contact with the whole of 
the kneaded paste and communicate a pungent flavour to the cheese. 

7. Observations made during the process of ripening have shown that 
strongly flavoured Brindza has a pale orange colour ; it is dry, subject to 
crumbling, strongly smelling and never turns mouldy. On the other hand 
sweet Brindza has generally a normal consistence, but it becomes sticky and 
mouldy if it is not kept hermetically closed. 

As for the practice of the manufacture of Brindza, the results of ob- 
servations may be summarized as follows. It is not essentially necessary that 
Brindza should have a pungent flavour, because the origin of this flavour 
is not dtte to the action of micro-organisms the presence of which could not 
be avoided by the cheese-maker, but to the manipulation allowing the lipo- 
lytic enzymes existing on the rind of the balls to exert their influence, which 
fact had not hitherto been recognized. Knowing the factors which give 
Brindza this special taste, the cheese-makers will be able to modify it 
by adopting a suitable process of manufacture (careful removal of the rind 
of the balls). 

The paper contains bibliographical notes, as well as diagrams and tables 
showing numerical results of the analyses made. 

TI. ' — ' Description of some new species of micro-organisms found 
during the research on the flora of Brindza and the part they play ,in the 
ripening and production of the special flavour of this cheese. Considering 
the various properties of these bacteria observed during their culture, and 
their biochemical action, they do not resemble any of the micro-organisms 
known so far to the literature of 'bacteriology. These new species.- are-: 
BMCierium sapmificans, Bact adipis, Boot mfmn, Bacillus gfaviim^, Bm. 
subm&fgms, Bac. exilis, Bac. cerasinus, Bac, parabutyricus, Bac* indolicus. 
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1176 - Tlie Ptepiioras Coiitot of Casein. -™ boswokct, a, w., anci van Slykb, 

(Xew York Agricultural Bxperiment Station) in The Journal cf Biological Chemistry, 
Yol. XIX, Xo. I, pp. 67-71. Baltimore, Md., Septem 1 x*r 1914. 

Tlie aiiicimt of plio.spIiorus in casein lias !>een couiinoiiiy given as 
about 0,85 per cent. By treating a solution of casein in excess of dilute 
ammonia mith aininoniuiu oxalate and letting it stand twelve hours, the 
pliospiioras content is reduced to 0.71 per cent. TMs low'er percentage 
cannot be explained as being due to hydrolysis of casein and splitting of 
phosiDhoms, for though some of the casein is hydrolised, the hydrolised 
]X)xtion does not enter into the final j>reparatioii or affect its composition. 
The higher figure ordinarily given is due to the presence of inorganic phos- 
phorus (dicakium pho.spliate) carried frcin the milk into the jnecipitated 
casein and not entirely removed under the usual conditions of preparation. 
The lower figure corresponds very closely to two atoms of phosphorus 
in. the casein molecule. Analyses of various preparations of casein contain- 
ing varying amounts of ash show a general correspondence between the 
ash and phosphorus content. 

1177 - A €ompansoE between the Fat Stock and the Carcasses Exhibited at 'the 
SmithfieM Show, 1913 . ■ — noxa, James, in The Journal of the Board of Agriculture, 
VoL XXI, Xo. I, pp. 1-12. London, April 1914. 

The Smithfield Club holds each December a show of pure and cross- 
bred fat cattle, sheep and pigs. In 1896 a new section was added to the 
Smithfield show% for the best carcasses of beef and mutton, and this 
competition has continued ever since- In 1903 classes for pigs were added 
to the carcass section. 

In the last competition the judges showed a decided preference not 
only for lean meet but also for small meat, and this applies to the carcasses 
of cattle and sheep as ■well as to pigs. 

From the difference between the live- weight and the carcass- weight 
it appears that the younger the animal matures and can be finished for 
slaughter, the smaller will be the cost of producing a pound of meat, the 
better its quality and the smaller the waste. 

In the 1896 carcass competition the two-year-old steers averaged 
1323 lb. live-weight and 864 lb. in the carcass, or 65 per cent. 

The average live- weight of steers under two j^ears old is 1363 lb. Omit- 
ting the Haghland cattle, the average weight in the class from 2 to 3 years 
is 1772 lb., which exceeds the former by 409 lb., or an estimated difference 
in the carcass-weight of 266 lb. This shows that it cannot pay the feeder 
to keep a steer for the additional year,, since the actual weight of beef' 
Xiroduced barely exceeds 5 lb. a week. The estimated carcass-weight of 
the steers under two years old is 886 lb., or 80 Ib.^ more than that of the 
prize steers in the carcass class, ^ while for steers between two and three 
years old, this estimated average, is 1136 lb., or 282 lb. more than the;' 
actual average carcass- weight of the whole class. This difference repre- 
sents much additional fat, that is, a factor which depreciates the unit of 
weight of the meat. 



MEA'r INDUSTRY 


1677 


In tile classes for Iieifers similar results are obtained. Tlie average 
live-weiglit of the older animals is only 1576 lb., against an average of 1322 
for the 3^ounger ones, showing an increase for one year of only 254 lb., which 
is reduced to 165 lb. of carcass. It is evident that this cannot pa3^ 
The accompanying tables show the weights observed : 


Table I. — Average live-weights of pigs exhibited in 1913. 


Breed 

Under 9 months 

9 to 13 

months 

Live-weight 

Estimated 
weight 
of carcass 

Live-weight 

Estimated 
weight 
of carcass 


lb. 

lb. 

lb. 

lb. 

Berkshites 

335 

268 

400 

320 

Tamworths 

314 

250 

476 

380 

Lincolns 

402 

321 

460 

375 

Large Whites 

383 

306 

490 

1 392 

Hidclle Whites 

302 

241 

1 400 

320 

Large Blacks 

396 

316 

GO 

0 

406 


Table II. — Average live and carcass weights of sheep exhibited in 1913. 


Breed 

Open 

Live-weight 

classes 

Estimated 

carcass-weight 


lb. 

lb. 

Long-wool lambs 

172 

94 

» wethers 

248 

142 

Short-wool lambs . 

177 

99 

» » wethers 

244 

146 

» » crosses. Iambs 

187 

108 

» )) wethers 

172 

99 

Cheviot and Mountain ' 1 

299 

180 

ist cross lambs 

164 

90 

» » .wethers 

239 

136 

Cheviot lambs ■ 

3:52 

83 

wethers 

^37 

136 

Suffolk lambs 

200 

II2 

» wethers 

239 

M3 

Southdown lambs 

^37 

78 ■ 

» wethers 

191 

' 108 
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1 

Carcass Classes 

Prize lots ; 

1 

hive- weight | 

Actual 

carcass weight 


lb. 

lb. 

I^ong'Wool lambs, all Cheviots 1 

05 

63 

» wethem, all Cheviots , | 

13S 1 

79 

Short-wool lambs, Soiithdowns . . . . 

1 95 

! 54 

» » Suffolks 

; 134 i 

i 75 

* wethers, Souiiidowns 

1 122 

1 69 

Other short-wools, wethers 

{ 160 

98 

Cross-bred lambs 

! 120 

j i 

58 

» » wethers 

! 164 

i 

98 

i 


Taei,E III. — Average live and carcass weights of steers and heifers, 

exhibited in 1913. 

! Open classes 


Under two years i From two to three ycais old 


Breed ! 

1 .^.verage 

; live-weight 

i 

j Estimated 

1 carcass-weight 

i 

1 Average ' 

j live- weight 

Estimated 

carcass-weight 

Steers, 

lb. 

; lb. 

; lb. 

i lb. 

i 

Devom 

i I 290 

1 839 

I 803 

1 1 172 

Hereforcls ......... 

1 I 419 

j 922 

1 978 

I 286 

Shorthorns 

1 483 

1 964 

! 1 873 

I 217 

Sussex. 

1 356 

; 8S1 

j I 826 

1 187 

Red Polled 

I 320 

i 858 

1 I 492 

970 

Aberdeens 

I 352 1 

! 879 j 

1 I 760 

I 144 

Galloways 

I 231 

1 800 1 

I 672 

I 087 

Welsh 

I 391 1 

j 904 j 

I 722 

I II9 

Crossbred (ist cross) .... 

I 421 

1 

1925 

1 251 

^ (2Jid and 3rd cross) 

Heifers. 

I 368 

1 

j S89 1 

1 

i i 

I 667 

I 084 

Devons . , . . 

I 35X 

878 i 

I 598 

1 039 ' 

Herefords ' 

I 298 

844 

3: 556 

I oil 

Shorthoms' . V ...... . 

1336 

868 

; I 606 

^ I O44 

Sussex. . 

137^ 

892 

— 

— ^ 

Aberdeens ........... 

S 1 249 

812 

I 627 

I 058 

Crossbred (ist cross) .... 

1 269 

825 

I 709 

1 I III 

(and and 3rd cross) 

1 383 

899 

1 642 

1067 



OTHER INDUSTRIES DEPENDUNTG ON ANIMAE RROBUCTS id/g 


Carcass class 


Prize steers under two years 

5) » from two to three 3raars old (the whole dass) 

» • heif rs under two years (eight animals induding the 

winners) . . . . 

Prize heifers from two to three years (Shorthorn-Aberdeen) 


Average 

live-weiglit 

' Actual 

; carcass-weight 

i 

lb. 

f lb. 

i 

I 226 

i 806 

I 330 

j S54 

I 146 

i 747 

I 3S2 

924 


1178 - ** Quality ** in Wool, — bailey, P. E., and Engledow, F. E., iti The Journal of 
A gfimliural Science, Vol. VI, Part 3 pp. 340-370. Cambridge, September 29, 1914. 

Nathusius, Bohm, Konigsbom, Bowman, Me Mutrie and others have 
shown that “ quality"' in wool depends upon several factors, including 

1) Fineness of fibre as measuied by the average diameter. 

2) Number of crimps or waves per unit length of the fibre. 

3) Length. 

4) Lustre. 

The writers of this paper determined to repeat the work of the above 
writers and to subject the results to a statistical anal^^sis. They studied 
the fleeces of crosses of Shropshire ewes "with Australian Merino rams. 
They examined over 700 microscopic slides and made about 30 000 
measurements. The present paper deals in particular with the relation 
between fineness of fibre and the commercial grading of the wool. 

At shearing, samples were taken from both of the shoulders, the neck, 
the britch and the belty. A skilled Bradford sorter divided this wool into 
eight classes indicated by numbers 64' s to 40’s, wiiich are based on the 
spinning capacity of a given weight of wool. 

For the microscopic investigation, four sub-samples, A, B, C, D, were 
taken from each sample ; from each sub-sample three portions were cut off, 
one at the tip end (Tj), another from the middle { 1 \) and a third from 
the base (Tg). Each poiTion was placed on a glass slide and fixed with 
balsam. The measurements were made with a micrometer eye-piece, 
each division of the scale rexn*esentmg g™- of an inch. The figures in this 
paper are, unless otherwise stated, based upon a unit of measurement 
equal to one eye-piece-scale division. 

The results and conclusions may be summarized as follows : 

I. The method of taldng four sub-samples and making in all 160 
measurements of them gives a satisfactory value for the average diameter 
of the sample. The amplitixde of the variation of the probable errors is 
given by the range 0.064 — ‘0. 154 or, as percentages of the averages concern- 
ed, I to 1.6 per cent. Thus, if the largest magnitude of the probable 
error be taken, the odds are 20 to i that the average of 160 measurements 
is correct td within 5 per cent. 



l6So ■ OTHER IHDUSTRXES DEPEKDING ON AHIMAE PRODUCTS 

2. The average of the samples from each shoulder gives a good in- 
dication of the shoulder for each sheep. From a study of fciir cases showing 
exceptional fluctuation in the averages of the sub-samples it appeared that 
the probable error was 0.263 units, or a little over 3 per cent of the aver- 
age. Consequently, even in cases of the greatest variability, one can rely 
upon the average obtained from the sub-samples representing the whole 
shoulder average to within 10 per cent. In the great majority of cases it 
will be correct to within 5 per cent. 

3. In comparing tw^o sheep, A and B, we may take as almost certainly 
significant a difference bet'ween their two average shoulder diameters such 
that the ratio 

— Mb ^ ^ 

^AB 

that is a difference of some 8 per cent of the average shoulder diameter 
of either of them for measurements taken as here indicated. In other words, 
if the averages of the shoulder samples of two sheep differ by more than three 
timeF the standard error (i) of their difference, one may be satisfied that 
this difference is real and not due to any small variations in the position on 
the individual sheep from which the shoulder sample was taken. 

4. A relationship exists between the fineness of the wool (as measured 
by the average diameter) and the commercial quality into which the wool 
is graded. But this relationship is not absolute. Thus, sheep that had suffer- 
ed from a Sirongylus attack, produced finer wool during the illness, so that 
the fibre presented a line of weakness with decrease of diameter. In such 
cases the average diameter is smaller and yet the commercial quality is 
inferior. 

There is a correlation between the fineness of wool and the number of 
crimps per inch, but this appears to cease after the ntimber has reached 
about 23 per inch. 

5. The average diameter at the tip is the best guide from a genetic point 
of view as to the fineness of the wool concerned, owdng to the marked patho- 
logical influences which may affect the base average. 

6. The distribution of the fibres of different sizes has a modifying 
effect upon the commercial qualit^^ which would be assigned from a consi- 
deration of the average size only. It is suggested that the standard devia- 
tion of the distribution of the fibres should be used as a measure of this 
modifying effect. 

In the accompanying table are given the qualities ”, the average dia- 
meter sizes (M) of the fibres in those qualities and the standard deviations 
(0)' of the distributions. An examination of the figures there given shows 
that 'in the case of there is a distinct parallelism between the' quality 
assigned by the sorter to the sample and the standard deviation of that 

(1) See C. B. Davenport: Siatistical Methods^ 1904; also R. Dock: Recent Progte&s in 
the Study of Varialionj Heridiiy^ and Evolution^ Jypndon, 1911 (diaptet on Biometry ^ pp. '80-120). 

{Ed.}' 
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sample, a fall in “ qtialit3^ being accompanied not only by a rise in the 
average diameter size, but also by a rise in the standard deviation. This 
latter rise cannot be explained as being wholh’^ due to the rise in the 
average diameter, as is shown by the fact that there is also a rise in the 

coefficient of variation 

M 

In order to study more closely the question of influence of variability 
of sample on the commercial quality, the percentage occurrence of diameters 
of every size was calculated for all the qualities. From the Table of the 
numerical results the qualities are seen to group themselves into four 
classes : 

Class I : the 6o's and 58's. The fibre distributions for these two qua- 
lities are much alike and show a comparatively small dispersion. 

Class II : the 56’s. The distribution for this class is of the same 
general nature as that of the preceding class, but shows a distinctly greater 
dispersion. 

Class III : the 54"s and 50's. The distribution appears to be bimodal, 
and the range of variability is much increased. 

Class I V : the 44' s. Fibres distributed in two or three modes and tend- 
ing to coarseness. 

The writers make some reserves on the generalization of their results, 
owing to the hybrid nature of the sheep from which the samples came. 


j 

Quality 1 

, ! 

Average Diam. 

T, ! 

Aveiage Diain. | 
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' 
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6o’s 

8.II 

1.47 

8.II 

1.52 

5-41 

1.25 

7.21 

6.76 

58‘S 

7*68 

I.8S 

8.03 
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6.18 

1.59 

7-30 

6,93 

56’s. . . . ... . 

8,2s 
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1,84 
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1.70 

7.91 

7.72 
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2.35 

9-03 

2,26 

6.81 

IM 

8.43 

8.13 

50’si , 

8.93 

2 .X 9 

8,83 

2,2X 

6,92 

2,45 

8.23 

7-93 

44 ’& 

9.61 i 


8.07 

2,71 
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2.87 

8.21 

8.28 
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8.36 

2,11 
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2.37 
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1179 - Libyan Hides and Skins. — .ndustnal E^cperlments on Sudanese and Libyan 
Hides and Skins (From a Report of Hie Director of the Royal Experiment Station of 
the Leather Industry at Naples) in Ministero delle Colonie, Ufficio economico, BoUettim 
di Injormasioni, Year II, No. 7 - 8 » PP- 53 I- 535 - Rome, Jtily-Augnst 1914. 

The production of cattle in Tripoli ania amomitvS annually to about 
50 000 head. The animals sre soinewhat small, and weigh, on an average, 
660 lbs. The salted and dry hides of adult animals received from Tripoli 
by the Royal Leather Experiment Station at Naples, weigh on an aver- 
age 21 lbs.; the calf skins weigh 6 lbs., while those from Cyxenaica weigh res- 
pectively 15% lbs. and 6% lbs. 
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The hides from Cyrenaica were better than those from TripoHtania 
and more carefully sorted. In general, the products of both places were 
fairly good, being soft and of equal body and substance. They, however, 
had some easily eliminated defects (imperfect haying and preservation, 
brand marks, etc.) and some were perforated by warbles. 

Goat breeding is extensively practised in TripoHtania. The goats 
are of medium size, with black or reddish hair; their tails are small and 
little covered with hair. The height of the withers is from 2 ft. to 2 ft. 2 in. 
Beneath the hair is a wcol which the natives weave into materials for local 
use. A goat vreighs about 66-88 lbs. and the kids, wdiich are sold when very 
young, v;eigh from ii lbs. to 15 % lbs. Buriiig the four months July- 
October 1913, 63 417 lbs. of untanned goatskins were exported from 
Tripoli and neighbourhood. The goatskins received from Cyrenaica 
and TripoHtania by tbe Boyal Experiment Station at Naples are well 
suited to w'orking a chevream, according to the English system of semi- 
chroma (tanning with gambier and a basic solution of chromium), for the 
preparation of a special leather “ Dongola'’ (tanned with alum and gam- 
bler), and for cheap Morocco (tanned with siimacii, gambier and quebracho 
and dyed with aniHn colours). The goatskins of TripoHtania and Cyrenaica 
have proved to be of good quaHty and sufficient substance, without too 
much waste. 

About 100 000 sheep are exported from TripoHtania. These animals 
belong to three species. The Orfella thin-tailed breed, the fat-tailed Gebel 
sheep with short legs, and the large Sudan animal w/hich is without wool. 
In TripoH medium-sized fat-tailed sheep are very plentiful. Their fleeces 
would be thick and uniform if they w'ere w*ell kept ; but frequent skin 
diseases cause a partial loss of w’ool The average weight of the TripoH 
sheep is about 84 lbs., that of the rams is 88 lbs., wffiile lambs 4-6 months 
old w'eigh 40 lbs., and those ever a year old attain a weight of from 62 
to 66 lbs. During the four months J uly-October 1913 about 117 115 lbs. 
of lamb and sheep skins were exported from TripoH. The sheepskins 
received by the Boyal Experiment Station at Naples were tanned as follows : 
i) with the wool, for carpet leather; 2) for glove skins, from which excellent 
goods were obtained. 

Libyan camel skins are not very important articles, as they are only 
sold when the animals are killed because they are past work, or when they 
die a natural death. From July-October 1913 about ii 365 lbs. of camel 
skins W'ere exported from TripoH. They are very irregular in shape and 
very defective. When tanned, they fetch barely £i 85 3^/ per cwt. The 
inferior skins can be used for second quality sole-leather; those tanned with 
chromium serve for making lacings and straps. 

1180 ~ Eiperiments m Storing Swedes during the Winterj In Denmark. — 

58. Mleddeldse fraSmens Fors 0 gsviyksQmhed i Plant emhm. Fed. Statens Planieavlsuivalgf 

Copenhagen, October 2, 1914 (Commutticaterl by the Danish Correspondent of the 

International, Institute of Agriculture), 

The experiments were carried out during the four winters from 1909 
to 1913 in the farms bdonging to the Experiment Stations of Studsgaard, 
Yarde and Holstebro. 
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Similar experiments made in 1906 showed that when mangolds 
were kept in large broad pits covered with seaweed and in field clamps, 
the loss in dry matter dnriiig the winter was not so great as w'hen they were 
kept in cellars. The experiments which have now terminated show that 
the same holds true for swedes. 

With a crop of swedes containing 59 cwt. of dry matter per acre, 
the losses were 7 cwt. of dry matter when they were kept in large pits 
till the middle of March, 8 cwt. in field clamps, and upwards of 13 % cwt. 
when they were kept in cellars. 

The loss with swedes is somewhat greater than with mangolds, and 
this is especially noticeable after the month of January. The cause of 
this lies in the fact that towards spring the loss caused by rot in the sw^ede 
pits is much greater than in the mangold pits, and besides this, the direct 
loss of dry matter due to the vegetative activity of the roots seems to be 
greater in sw^edes than in mangolds. 

In the choice betw^'cen pits and clamps it must be borne in mind that 
the pits, besides causing a somewhat smaller loss during the winter, have 
also the advantage of being cheaper to cover and uncover than the clamps. 
On the other hand frost gets into pits more easily than into clamps ; when 
no heather, seaweed or other suitable material is easily available, then 
clamps are to be preferred to pits. The experiments have shown that 
the winter losses in clamps are smaller w^hen the ends are covered at once 
and the top only in December, unless continued frost should render this 
necessary sooner. The sides of the clamps w-ere covered with earth and 
the top with heather. 

The higher the temperature in the pit, the greater was the loss dur- 
ing the winter ; the importance of attending to ventilation at once in the 
autumn in order to keep the temperature as low as possible in the pit, was 
proved. By a suitable arrangement of air passages in the bottom of the 
pit, the temperature was low^ered during the first months by i to 2®C. (1.8 
to 3.6^ F.). The lower temperature diminishes the vegetative activity 
of the roots ; consequently the loss of dry matter betw?een autumn and the 
middle of March was i ^4 ^^t. per acre less in ventilated than in unvent- 
iiated pits and i cwt. per acre less in ventilated clamps than in unvent- 
ilated ones. As the value of the dry matter can be estimated at 5 per 
cwt., the cost of ventilation is negligible in comparison to the loss that 
would be caused by neglecting to ventilate the pits. From New Year's 
day onwards the air passages in the pits w'ere closed, as they had been 
previously during periods of frost. 

When the clamps are made in the second half of October, the temp- 
erature in them is . higher than when they are made at the beginning of 
November. The experiments have shown a loss of 16 cwt. of dry matter 
per acre when the clamps are made in October and not ventilated, as 
against 8 cw t. per acre when they are made in November. It is therefore 
advisable to make the clamps as late as possible, and if special w eather 
conditions require the w ork to be done in October, ventilation becomes a 
necesssity. 
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The loss o£ dry matter increases progressively from autumn to the 
middle of March ; if the clamps remain untouched for another month, 
namely up to the middle of April, the loss during this month is equal to 
the total loss up to the middle of March. This is due to the fact that 
during the latter period a high percentage of the swedes rot in the clamp. 
On uncovering it in the middle of March, the loss during the succeeding 
month was one-third of what it is when the heap was uncovered in the 
middle of April. In districts in which mangolds are not grown and swedes 
must be available after the middle of April, it is useful to uncover the 
clamps in the middle of March. By measuring the temperature of the 
clamps, one can have an idea of the amount of the loss being caused. For 
this object special thermometers are made, by means ofvhichthe temp- 
erature is taken once every three days during the first month and once a 
week afterwards. If, in some points, au increase of temperature is noticed, 
it can be lowered by uncovering that part of the heap. 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

u8i. - Further Notes on a Disease ot Red Clover in Tuscany (i). — i. Eaccaeini, 

Pasquale, and Bargacli-Petrucci, Gino. — II. Del Gttercio, Giacomo. — Atti della 
Reale Accademia economica-agrana dei Georgofili di Firenze^ Scries 5, VoL !XI, Part 2. 
pp. 23-96, figs. 1-12, I plate; pp. 133-183, figs. 1-39, Florence, 1914. 

I. — The researches of Profs. Baccarini and Bargagli-Petrucci on the 
disease of Trijolmm pratcnse known as “ incappncciamento ” , which first 
appeared in several parts of Tuscany in 1908, have brought to light several 
factors concerned in the damage, but without definitely deciding which is 
to be considered as the true cause of the destructive disease in question. 

The theory of degeneration of the seed sown in laying dowm the crop 
cannot be accepted in this particular case. 

The follou ing fungi have been isolated on several occasions from the 
diseased clover: Sclerotinia Trifolium, S, sckrotiomm, sterile mycelia of 
Dasyscypha mid Hdothm, Phoma sp., Botrytis cinerea, B. vulgaris, Torula sp., 
Fusarwm metachroum. Infection experiments have given results which, 
though not being definite, lead to the conclusion that the fungi, especially 
Sclerotinia Trifoliorum, Botrytis cinerea and Fusarium metachroum, cannot 
be considered as the ultimate causes of the disease. 

P'our types of bacteria have also been isolated, one of which (type a) 
is more constant and abundant than the others ; it is capable of liquefying 
agar and gelatine and evidently belongs to the genus Micrococcus, In- 
oculations of red clover with this organism have resulted in the production 
of the chief symptoms of incappucciamento in both field and pot cultures. 
It therefore appears that the ultimate cause of the disease is bacterial in- 
fection, probably with the organism of type a . Inoculation experiments with 
this organism tend to show that some lesion, natural or artificial, is neces- 
sary for the organism to gain entry . Such lesion may be caused accidentally 

{Ed.) 


(i) See No. .181, B. Feb 1914. 
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by mowing, or by the action of certain insects or other animals boring in the 
stems and roots. Certain eelworms {Hetetodera) have in fact been recorded 
on the diseased plants, and also insects belonging to Apion, Hylastes, Anthono- 
mus {}),Ceddomyia, Pkromalus, etc. Of these, the species of Cecidomyia were 
found to be superficially infected by bacteria, among which type a was 
most abundant. The insects cannot be regarded as the primary cause of 
the disease, but rather as concomitant pathogenic causes (this may also be 
said of the fungi) and -also disseminating agents of the bacteria, which 
they carry from plant to plant and inoculate direct into the tissues. 

It is not very probable that a deficienc^^ of lime in the soil can have 
given rise to the disease, nor can it be attributed to soil '' sickness '' . 

It is quite probable that the extensive floods of the Elsa in 1907 had 
established soil conditions favourable to an intense development and a rapid 
spread of pathogenic organisms previously localised or sporadic. Another 
hypothesis may also correspond to the facts; it is well known that the meta- 
bolism of micro-organisms is liable to variations and extraordinary adapta- 
tions, and that slight changes in the conditions of the medium are able 
to control the elaboration or suppression of definite substances (toxins 
or hormones). It is therefore by no means impossible that variations of 
the medium may exercise an influence on certain soil organisms so as to 
render them capable of a pathogenic action once they have gained an en- 
try into the tissues of the plant. From this by-pothesis it wuuld appear 
that the intensity of the bacterial action w'oiild gradually diminish as the 
soil recovered its normal conditon, until it finally disappeared. The progress 
of this recover}^ would be facilitated by omitting clover from the rotation 
and substituting some other forage crop. 

II. — Prof. Bed Gubrcio observes that clover attacked by a disease 
known as '' stremenzimeiito'' or incappucciamento in the provinces of 
Florence, Siena, Pisa and x\rezzo, showed symptoms which were evidently 
not due to insect or other animal pests and other symptoms of a different 
nature caused b}^ wrorms, molluscs and various arthropods (Crustaceans, 
Arachnids, Myriapods and Insects). 

The following insects are described in detail from the systematic and 
biological point of view, as pests of clover: RMzobmiesia trifolii gen. etsp. 
nov., Aphis scaliae sp. nor., Pemphigus trijoUiseg. nov., Anthothrips spp., 
Cecidomyids, (especially ri. virem), Hylastinus or Hylastes infolii,etQ.' 

The W'riter considers that this disease of clover is similar to that caus- 
^ ing the dwarfing of other plants and draw-s the attention of agriculturists 
to the necessity of good manuring and rotation. 

Though there is no doubt as to the damage caused by Hylastes and 
Apion, which is more than that due to, Cecidomyids and Tyknchus de- 
m stator, no precise relation betv/een these pests and micro-organisms can be 
determined in the present state of the researches. At present it can only be 
said that they are connected with damage to clover. It will be necessary 
to observe which action begins first and which is more effective in its results. 
The writer inclines to the opinion that insects and nematodes initiate the 
trouble and that subsequent developments of the disease are due, to bacteria. 
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Future investigations should concern the relation betiveen the microbes 
of the clover and of the soil, nematodes, insects and agricultural operations 
and the disease of clover, with a view to finding the best means of obtairdng 
normal growth of this crop. 

1182 “ Blossom-lnd Rot 0! Tomatoes, — Brooks, Charles, in Phytopathology, Vol. IV, 
No. 5, pp. 343-373> piates XXIV-XXVI, figs. 1-5. Baltimore, Md., October 1914. 

Blossom-end rot or point-rot of tomatoes, first reported by GaUow^ay in 
1888, is of general occurrence in the United States and has been reported 
from Canada, Cuba, Australia, New Zealand and various parts of Europe. 

The first symptom of the disease is a water-soaked appearance on the 
blossom portion of the fruit, follow^ed by a spot at the base of the style or 
half a centimeter or more away from it, or, as is more commonly the case, 
the whole blossom surface of the fruit may be affected. In this stage the 
disease very much resembles a bruise. In a few" days this dark green w^ater- 
soaked area becomes black, later involving the whole blossom half of the 
fruit. The affected tissue collapses and becomes firm and leathery* This 
collapsing of the diseased tissue, together with the continued development 
of other parts of the fruit, may produce a definite depression on the blossom 
half of the fruit, but more often it results in only a flattening of the tomato. 

The first effects of the disease are not always superficial. Fruit that 
appears entirely normal from an external view has often the tissue of 
several or sometimes all of its placentae collapsed and blackened in the parts 
nearest the blossom. In some cases this internal condition is accompanied 
by a very inconspicuous depression of the surface tissue above it or by a 
small water-soaked area on the surface. 

The cause of the disease has been attributed to various organisms, viz, 
Phytohacter lycopersintm, Macrosporium tomato, M, Solani, Fmarium embe- 
scens, etc., and maii}^ have regarded it as contagious. Recent results seem 
to show^ that it is not contagious and that its origin will be found along 
cultural and physiological lines. 

Spraying experiments have generally given negative results, and the 
majority of authorities attach little importance to this means of control. 

Culture experiments have led to the conclusion that neither bacteria, 
nor fungi, nor enzymes are the cause of this disease. Plants growing under 
the most favourable conditions are more liable to attack. Continued ex- 
cessive watering, as w'ell as a drought, may give rise to the disease. Manuring 
with potash salts in solution increases the disease in proportion to the amount 
of potash applied, w'-hilst nitrate of soda causes a decrease in the intensity 
of the disease. These results were not confirmed in the field experiments. 
Nitrate of soda showed slightly less tendency to increase the disease than 
sulphate of ammonia or organic fertilisers having an equivalent amount of 
fertiliser. Heavy applications of horse manure have increased the disease 
out of all proportion to the increase in vigour of the plants. Plants w-ell sup- 
plied with w"ater on a sandy loam have developed less disease than those on 
a clay loam. Raising the soil temperature of greenhouse plants has increased 
the disease. The writer is of opinion that the increase in the disease 
from heavy watering is due to the development of harmful humic and 
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ammoiiimu compounds and an accompanying decrease in nitrates. 
Susceptible tissue contains mere starch and more oil than normal tissue, 
and its cell-sap has a higher osmotic value. The protoplasm of the cells from 
the fruit of the heavil3’'-watered plants is more granular and contains more 
oil than that of the lightly-watered ones. 


BACTERIAL AKB FUNGOIB BlSEASEa 
GENERALITIES 1 183 - CoBtrlhtitlons to the Cryptogamie Flora of Thuririgla. — jaae^otto, in An- 

nales Mycologid, Vol. XII, No. 4, pp. 423 * 437 . Berlin, 1014. 

A systematic list of 300 species of Myxomycetes, Scliizomycetes and 
Enmycetes, collected during the month of July in the years 1906 to 1911, in 
various parts of Thuri 'gia. Some of them are new to Central Germany and 
also to Thuringia. One of two species of fungi new to Science is Ento- 
mopUhora Jaapiana Bubak, found on the hemipterous pest Emcanthus in- 
termptus E- (fam. Jassidae). The list includes numerous fungi living on 
the resin of spruce, which are very abundant and well developed, especially 
in the w’ood^ near Oberhof. 

1x84 - C rtributloi to the Mycological Flora of Serbia. — ranojevic, n., in An- 

ndesMycoiogkif Vol. XII, No. 4, pp, 393*421, figs. 1*5. Berlin, 1914. 

This third contribution contains 271 species of fungi collected chMy 
during 1910 and 1911 and partly during 1913, in various parts of Serbia, 
and on a large number of plants, many of which are cultivated or 
otherwise of economic value. 

Of these, two genera and 19 species are new to Science ; large numbers 
are new to the district and occur on host plants of economic importance. 

The following, amongst others, are either new to Science or fresh 
records for Serbia : Podosphaera iridactyla, on leaves of Pnmm Afmeniaca; 
Leptosphaena Tritici on the leaves of w'heat ; Uromyces Tropaeoli sp. nov. 
on the living leaves of Tropaeolum majus ; Phyllosticta Betae on the leaves of 
Beta rndgaris ; Cicinnobolus Htmiuli, parasitic on Erysiphe Polygoni, 
E, Ckhmaceamm and Sphaerothoeca Humuli (i) ; Sepioria ^Nuphan$. 
sp. nov. on the li\dng leaves of Nnphar kUeurn ; Dilophospom gmminis on 
the ears and leaves of wheat; Oidium Tuckeri on grapes; 0 . qmreimm on 
the leaves of Quercus pnhescens and Q. sessiliflora; Microbasidium Sorghi 
(species representing the new^ genus Microhaddium, instituted by Bubdk 
and Ranojevic, and synonymous with Fusicladium Sorghi Pass.), on the 
hiring leaves of Sorghum saccharaium, 

1185 - PelHmIarfa. Koleroga iiurious to Coffee In Porto-Rico (2). 

Fawcett, G Iy.» in Journal of AgncuUund R$smfch,Yol. II, No. 3, pp. 23I-233, figs. 1*3, 

Wasliiflgton, D. C., 1914. 

In 1912 J. Kuijper reported that comparisons of the fungus causing 
the disease known as zilverdraadziekte ” of coffee in Surinam witk 


(1) See in this connection, No. 75, B. Jan. 1914. • 

(2} Bit No. 2983, B, Ang.-Sept.-Oct. 19 ii. 


m) 

{Md,} 
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the fungus causing the so-called leaf-blight of coffee in Porto Rico led to the 
conclusion that the latter disease is not identical with the descriptions of 
Pellicularia Kolerova Cooke in India, and observed also that it difiered 
from the fungus causing the “ candelillo disease in Venezuela. 

However, considering the mistakes in the original descriptions of fungi 
causing other coffee diseases, and on the other hand the fact that the 
descriptions correspond sufficiently with the characters of the fungus found 
in Porto Rko, it seems justifiable to identify this fungus with P, Koleroga. 

Further, the specimens of P. Koleroga collected in Mysore, where Cooke first 
studied the disease, agree perfectly v ith those found in Porto Rico. It is 
therefore erroneous to consider the Porto Rico disease as different from that 
of P. Koleroga Cooke. 

The researches on the Venezuela disease (''candelillo'*) support the 
conclusion of Kuijper that the fungus is distinct from P. Koleroga, though 
allied to it. 

It is therefore concluded that P. Koleroga exists in the Antilles and the 
South American continent as v. ell as in India, and that a fungus of similar 
appearance and causing a disease known as “ candelillo’* has also been 
found on the continent. This appears to be the only fungus of this nature 
found in Venezuela and w'as wrongly identified as P. Koleroga Cooke. 

n86 “ A Contribution to the Morphology and Life History of Pestaiozzm fungi 

funerea Desm. — Weiwer, J. J., in Phytopathology, Vol. 4, No. 5, PP. 375-3^4f 

plate XXVII, figs. 1-7. Baltimore, Md., 1914. 

The question of the exact relation of Pcstalozzia ftmerea Desm. to the 
various coniferous hosts on v hich it has often been recorded in both Europe 
and America, has for many years been more or less in doubt. Other species 
of Pestalozzia have often been reported as appearing in close relation with 
diseased plants, yet actual proof of their parasitism is lacking in many 
cases. 

In plate culture, in addition to the typical 4-septate conidia, another 
kind of spore appeared, resembling a chlamydospore ; on germination, 
this produced a mycelium, the hyphae of w hich under favourable conditions 
produced similar chlamydospores, or, on plate and tube cultures, the 
typical 5-celled conidia. 

Inoculation* experiments proved conclusively that this species is 
parasitic under certain conditions, the most important of which appears to 
be the presence of a great amount of moisture in the air. The fungus is 
capable of attacking both the leaves and stems of the hosts used in the 
experiment, viz. Weymouth Pine (Pinm Strobush,), Korn ay spruce (Picea 
Abies [E.] Karst.), and hemlock {Tsiigacaw-tfmsfs). The symptoms of the 
disease are browning of the leaves, followed in some cases by the appearance 
of superficial mycelium, the drooping of the young shoots, and the deve- 
lopment of the acervuli. The shoots finally die and eventually the whole 
tree is killed. 

As means of control, diseased seedlings should be destroyed as soon as 
detected, and as a preventive, the ordinary, methods of spraying with Bor- 
;deaux mixture will probably be, effectual 
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1x87. - PacciniA Menihae on Mentha canadensis var. pipemscens in 

He gary {1). — Grof, Bel ,mKmrleiiigyiK 6 zkmmyek, Vol. XVIIj Part. 4, pp. 657-661, 

2 figs. Budapest, 1914. 

Pmcinia Menihae Pers. attacks net only Mentha arvensis, M, crispa 
and M. piperita, but also M. canadensis var. piperascens, which has been 
growu in Hungary for some years. 

On this host the hecidium stage develops towards the end of April 
on the stems of shoots 4 to 6 in. long. It causes a swelling between the first 
and second node, which results in a curvature of the stein ; in some cases 
the swelling extends over the hole surface of the stem, resulting in twist- 
ing. The diseased plants retain green leaves only at the summit, the 
rest being shrivelled. 

Uredospores appear in July and teleutospores at the end cf September. 

The disease causes a very poor yield owing to the damage to the 
leaves and the reduced quality of the essence. 

Treatment consists in collecting and burning the fallen leaves in autumn 
and spraying the infected plots with a 2 per cent solution of copper sulphate. 
The spraying should be repeated in the spring and the crop cut during June 
before the appearance of the uredospores. 

nS8 - American Gooseberry MiMew in Italy (2). — greppi, carlo, in Rivista di Ra- 

tolo^ia veget.'ik. Year VII, No. 4, pp. 97’99* Pavia, 1914. 

The occurrence of xAmerican gooseberry mildew {Sphaerotheca mm-uvae 
[Shwein.] Berk, et Curt.) was recorded on the shoots, leaves and fruits of 
gooseberries in the middle of May 1914, in a garden at Tromello (prov. 
of Pavia). 

Gooseberries are very little grown in Italy, so that this fungus cannot 
be of such importance as in other European countries. 

11S9 - Hypochtius Burnatif a Mew Fungus on the Vine in Switzerland* — 

Eendner, A., in Bulletin de la. Sociek bofmiqtte de Geneve, 2nd! Series, Vol, VI, No. 4, 

pp, 104-106, I fig. Geneva, 1914. 

Towards the end of autumn in 19x3, several vines growing near to each 
other in a vineyard at Bossey appeared to be diseased, and peculiar nodular 
excresences knowm to French growlers as “ broiissins’’ were observed on 
the stems. 

Surrounding these tumours was a white felted grow'tli resembling in 
its characters the fungus Aureobasidium Viiis Viola and Boyer, but 
actually belonging to a new species of Hypochnns, described by the writer 
as E. Burnaii. 

Analysis of the soil showed a high percentage of lime, which the writer 
considers is the primary cause of the disease. This new Hypockms is con- 
sidered to be a secondary parasite, or perhaps a saprophyte. 

(i) See also No. 1211, B. Oct. 1913. {EdX 

{2} See al^ No. 183, B. Feb. 1914 ; No. 953, B. Oct 1914 ; and No. xo68, B. Nov. 1914. 

m) 
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PARASITIC A>:D OTHER INJURIOUS FTOAVKRING PRANTS. 

1190 - Parasitic Flowering Plants on Para Rubber Trees in Hegri Sembilan 

(F. M. S.) . — Brooks, F. T., in The Agricultural IHilletin of the Federated Malay States^ 

Vol. II, No. 7, pp. 165-166. Kuala lyumpur, February 1914. 

A considerable iiiniiber of trees in Hevea plantations were noticed to be 
attacked by two kinds of parasitic lowering plants, not yet determined (i), 
in a manner similar to that in which mistletoe attacks certain trees in 
Europe. The parasites possess green leaves, but weaken the hbk by ob- 
taining supplies of n ater and mineral salts from the branches, to vv hich they 
are attached by means of suckers. Several of the rubber trees carried 
many of these parasitic growths, which were evidently doing considerable 
damage, the portions of the branches beyond the place of attachment of 
the parasite being killed in a number of cases. 

Their simple entire leaves and prominent position on the branches 
make the presence of these parasites easy to detect. 

The area w^hich was most affected by these parasitic plants consisted 
almost entirely of trees in poor condition. The foliage was thin and it 
was probably this circumstance which enabled these parasic.es to become 
established, for in a tree possessing a healthy and vigorous leaf canopy the 
light below the crown would probably be sufficiently reduced to prevent the 
development of these troublesome plauts. 

All branches bearing such growtlis should be cut out, and efforts should 
be made by manuring to stimulate a more vigorous development of the 
trees, which should be rested until a better leaf canopy has been developed. 

1191 - Experiments on the Food Requirements and Growth of Couch (A^ropyrosi 

r&ptiis), Btjrmester, Hermann (Breslau), in Fuhlings Landwirtschaftliche Zeitungf 

Year 63, Part 16, pp.547-556, 1 fig. Stuttgart, August 15, 1914. 

The writer has made a number of experiments with couch-grass {Agro- 
pyron repens), in completion of those published by Kraus as No, 220 of 
the Arbeiten der D. L, G. (i). 

In pot experiments with a light loam soil it was found that pieces 
of rhisome placed at a depth of 30 cm. (12 in.) did not succeed in reach- 
ing the surface, while at 15 cm. (6 in.) the growth mack in more than three 
months was not much less than with pieces at a depth of only 4 cm. (r ^^•)- 

Manurial experiments showed that couch can grow well in very poor 
soils ; when given abundant supplies of nutritive substances it makes a 
somewhat increased growth, but the increase is by no means proportional 
to the absorption of these snbstances, the result being that the plant be- 
comes abnormally rich in the paiticulax nutrients supplied. 

In a series of pot experiments in w-Mch oats were sown with and without 
rhizomes of couch, it was found that the yield of grain of the oats was 

(i) Probably Loranthus spp., wbich are common parasites on Bevm, Citrus, ''kndi other 
fruit trees in Malaya. " {Ed.) 

'' (i) See No. 1472,' ,1912. [Ed). 
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always distinctly greater when conch was present, while the yield of straw 
was only slightl> reduced ; comparison with similar series in which couch 
was grown alone showred that the oats had greatl}" hindered the gro\4h 
of the couch, reducing it to from 5 to 15 per cent, of the normal. 


INSECT PESTS. 


r 

GENERALITIES 1192 - HfiW Coccida© in Japa^. — Kuwana, S. I., in journal of Entomology and Zoology, 
Vol. VI, No. 1, pp, 1-8, plates I-III. Claremont, CaL, 19x4. 

A systematic description of the following eight new species of Coccidae 
recently recorded : 

1) Xylococcus nafijormis, on Qziercm serrata, at Nishigahara, Tokio, 
and other localities in J apan. 

2) Phenacoccus azaleae, on the branches and underside of the leaves 
, of Azalea ; closely allied to P. pergandei Ckll. 

3) Efiocomi^s festucae, on FesMca pardgluma, at hTisHgahara, Toldo 
(1910) ; closely allied to E. insignis Newst. and E. gveeni Ne* st. 

4) Pukimria dir kola, on dims, at Okayama, Shizuoka, and on 
Diospyros Kaki, Hibiscus syriams, Citrus and other plants at Tokio; 
closely allied to P, cellulosa Green; has one generation per year and is very 
injurious to dims at Shizuoka and Okayama. 

5) P. photiniae, on Photinia illosa and CcUis sinensis, at Nishigahara, 
Tokio {1912). 

6) P. okitsuensisyon oranges, at Okitsu, Shizuoka-ken (1912) ; allied 
' to P. thespesiae Green. 

7) P. idesiae on Idesia polycarpa and PheUodendron amurense, at 
Nishigahara, Tokio (1911) ; near P. horii Kuw. 

8 ) Lecanimn (Eukcanium) pseudomagmlimum, on Citrus, at Toldo 
and Shizuoka (1911); oMedto Lecanimn {Eulecanimn) magmliarum Ckll. 
reccrded as occurring on Berhcris nepalensis at Tokio and on the vine sit 
Shizuoka-ken (1912) ; this is the first record of this species in Japan. 

MEANS ■ 1193. — lew Species of Hyraenopterous Farasites^ on Heiiothis armigem and 

.0E, PREVENTION , C&r:idrina exJgua. in Russian Turkestan. -- Koeujev, Niki a,' in Reme 
yANi> CONTROL msse d^EntomoIogic, 1913, Vol. XIII, No. 3-4, pp. 513-5 14. Petrograd, 1914. 

A systematic description of the foUoving new Hymenoptera : Ha- 
hrohracon simonovi, reared from a lamm of Heliothis amigera Hb. 
{= ff. dbsokla F.) (i); Chelomis caradrinae and Micwplites rufwentris, 

; obtained from a larva of exigua Hb. {'■=■ Laphygma flavima- 

culataHmi). 

^ ” (i) Scc rIso No. 2584, B, Aug.-Sept-Oct 1911; Nos, 125 smd 194, B, Feb. 1913;' 

;; No. 203, B. Maicb 1913; No. 627, B, June 1913; No. 1117, B. Sept 2913. {Ed,), 
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1194 - DkAomeris mMes, CMopsiHa crocaie aM CBtmkrjsops 
pattdava^ IttjUFlous to Luceraej Cassias and Cycas in Ceylon.— R umerfor©, a., 
ill The Tropical A^ricuUumf, Vol XEUI, No. 3, pp. ^35-224, Colombo, 1914. 

Ill December 1913, the iiicerne at the Experiment Station, Peradeniya, 
was badly attacked by the caterpillar of the Tineid moth, Dichomeris 
wrfteMeyr., which folds the leaflets from below upwards and eats them 
in patches. A few of the caterpillars had been parasitised by a small 
Braconid. 

In ApriL 1914, several of the Cassias in the Botanic Gardens were 
defoliated by the caterpillars of the butterfly Caiopsilia mcale Cramer. 
The caterpillars have the habit during the heat of the day of climbing 
restlessly up and down the trunk and congregating between the limbs at the 
base of the tree. Advantage was taken of this to feed them with branches 
of Cassia sprayed with arsenate of lead. These cut branches, however, soon 
wilted in the strong sunlight. A few Chalcids were noticed about the pupae 
and several of the caterpillars contained Dipterous puparia. A small 
number were also attacked by a disease which prevented them from pupat- 
ing. The surrounding bnshes and trees were covered with pupae. On 
the underside of one leaf of Btyophyllum s^.Mteen were suspended and 
on another fourteen. Hundreds were found on the neighbouring Palmyras, 
chiefly on the under-surface of the uncut leaf-bases. 

Among the pupae crows and king-crows did good work, though the 
crows did some damage by breaking off leaves and twigs from the more 
tender plants. The king-crow was also observed feeding greedily on the 
caterpillais. A branch of parasitic Lomnthus growing on one of the Cas- 
sias was untouched. 

In March 1913, the larvae of Catachrysops pmidava Horsf. attacked 
the fronds of Cycas revoluta in the Botanic Gardens and stripped them 
almost to the midrib. There were holes in the midrib at intervals, and the 
inside was eaten out and the cardty full of a blackish or brownish evil 
smelling frass, 

Earvae and pupae were present, often several in the interior of each 
midrib. In January 1914, these same caterpillars were feeding on the 
underside of the fronds, eating through to the upper epidermis. They 
were attended by ants, Camponotus sp. 

In May of the same year, the young fronds of Cycas Rumphii were 
attacked ; they elongated but were reduced to the midrib, which was dead, 
withered and bent and hung limp at the apex, giving the tree a very un- 
sightly appearance. In this case also holes had been eaten into the midrib, 
but there was no extensive mining in the interior, probably because there 
was sufficient food externally to enable them to complete their growth. 
The butteriSies were actually observed ovipositing on the tender fronds. 
Many of the eggs were ruptured and a minute, brownish ant was observed 
activdy nibbling at the eggs. An application of arsenate of lead when the 
larvae are young is recommended for this pest. 
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1195 Aliismi Pests 0! Campiior in Ceylon. — rotherfobd, a., in The Tm-picai 

Agrmituristi Vol, No. 6, pp. 463-468. Colombo, 1914, 

The writer describes the following insect pests of camphor {Cinm- 
mommn Cmnphom) in Ceylon : 

1) Thrips (probably Watson, recently described 

as injurious to camphor in Florida), not prerdoitsly recorded in Ceylon, 
It damages the- buds, leaves and branches, causing them to blacken and die. 
Spraying with tobacco decoction is recommended. 

2) hcaf-miner of camphor {Acrocercops sp.) ; the larva mines under 
the upper epidermis of the young leaves, causing a large blotch ; the gallery 
seems to start from any point, but in most cases the narrowest and 
presumably the earliest part of the gallery occurs towards the base of the 
leaf and often on the petiole. The larva is parasitised'by a Chalcidid and 
a Braconid very effectivel}^ Spra5ring the diseased leaves with tobacco 
decoction is recommended. 

3) The large bagworm [Clania variegata Snell.) ; the case in which the 
grub lives is made of brownidi-white silk surrounded by pieces of stout 
twigs lying in a horizontal direction. Probably the best way to deal 
with this pest is to collect and destroy the caterpillars. 

4) Bagworm (probably Amaiissa consarta Tempi); the case is composed 
of short pieces of twig arranged in a spiral. 

5) tarvae of two species of Pyralid (?), one of which is injurious to the 
buds and the other to the young leaves. 

The following insects are also mentioned : 

i) Xyleborm compactm Eichh., occurring also on tea, coffee, and avocado 
pear ; 2) X. urqmitm Wynne Sampson, which according to Green bores the 
living branch^; 3) Hyloperihasp., recorded by Green on deader diseased wood; 
4) Lepidiota pinguis, recorded by Green as feeding on the roots; 5) Suma 
concalor, Papilio lankeswani, P, clytia, AUacus atlas, whose caterpillars are 
recorded by Green as feeding on the leaves ; 6) twig girdler, a Tepidop- 
terous larva which mines in the young twigs, often causing them to wilt 
and fall over ; it bears a marked resemblance to the one found feeding in 
the, buds and referred to above, and it is possible they are one and^ the $$me 
species ; 7) Copiosoma siamimm, observed feeding on the' young shoots; 
8) Aspiiiotus (probably A, camelliae) observed on the buds and twigs; 9) 
Tetmnyckus hiomlatus, recorded by Green as occurring in injurious num- ^ 
bers on the upper surface of the leaves ; xo) Brevipalpus obomtm, recorded 
'by Green; ii) mice, recorded, by Green as digging up and devouring seed 
in the numery. 

1196 - Outbreak MalacmomB . fragilis in California. — vak dyke, Edwin 

(Dept of Entomology, University of California, BerkdQ^, Cal.), in The Monthly Buh;. 

Min of SMs Commission of BortimUure, Vol. IH, No, 9, pp. 331-354, figs, go-pgi'.': 

Sacramento, Cal., September ,1914, 

The genus Malmosoma (Lasiocampidae) contains several species 'liable’^ 
to be injurious to Amrious trees, including apples, in California : they are" 
i¥. mlifomim Pack, '(on live oate and apple), M.xon^fkta Stretch (on 
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black and white oaks), M. fluvialis Dyer (on alder and apple) and M. 
fragilis Stretch. 

The larvae of the last-named, known as the Great Basin tent cater- 
pillar, were found to be present in enormotis mmibers during the past summer 
on species of Cmmtkm forming brush in the countrj^ about Mt. Shasta. 
They appeared early in June ; b 3 ’ the beginning of July, having defoliated 
the Cemoihus bushes, they migrated in vast hosts, attacking the leaves of 
any trees (except Conifers) they came across : a few reached some apple 
trees, where they showed themselves as destructive as the other species 
mentioned above. They also became a great nuisance on the railways, 
owing to their crushed bodies causing slipping ; eventually the engines 
were fitted with steam jets to blow them ofi the rails. 

Many of the caterpillars were parasitized by various species of TacMnid 
flies, which, however, made little impression on the numbers ; others were 
parasitized by ichneumon flies, while two species of Cdosoma and two 
wasps were preying on them. 

1197 — Phlaeotribus scarabaeoMes and Hylesinns oleiperda, Beetle 
injurious to Olives in the Arezzo District, Italy (i). — be Rosa, Antonio, in 
II CoUivatore, Year 60, No. 28, pp. 301-305, figs. 47-49. Casale Monferrato, 1914. 
PMoeotribm scarabaeoides Bern. (P. oleae 3?.) and Hylesinm oleiperda 
F. (fam. Ipidae,) bore galleries in olive branches, and are the cause of con- 
siderable damage in the country round Arezzo, especially on the hills 
facing east near Staggiano. 

For the control of these insects the writer recommends: a) destruction 
of the insects during the winter by cutting and burning the diseased 
branches ; h) rational pruning of the trees; c) careful cultivation of the soil ; 
d) complete manuring for the trees. 

1198. — T&tropiam g^abrieli var. cruwshayi on Larch in England, — • 
OSMASTON, B, B., in Qumtefly Journal of Forestry ^ Vol. VIII, No. .4, pp. 277-279, 
figs. Uondon, 1914. 

Teiropimn gabricH var. emwshayi has recently been reported on larches 
in several widely separated localities in England, viz. Maer (North vStafford- 
shire), Gerard^s Cross (Berkshire) and Haywmrd's Heath (Sussex), 

The insect deposits its eggs in the crevices of the bark of unhealthy 
trees. The larvae devour the phloem and cambium and even penetrate 
into the wood before pupating. The tree succumbs quickly and the ex- 
ternal layers of the wood,especiaEy the sapw^ood, show slight damage. 
Healthy trees do not appear to be attacked. This beetle finds conditions 
in England favourable to its development, since most larch plantations 
contain trees ^'attacked 'by canker {Dasyscypha calycina BhtcM.) and by 
•" chermes'' {Ck&rnm$ lands Hartig), and it will not be surprising if it 
assiunes considerable importance in the future. 


'',{1) , See also No. 3064, ,B,' Aug. -Sept. -Oct. 
Nov, 1913, ' ■ . 


1911; B. Oct. 1913, p. 1561'; 'No. 1312, 

\ 
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Piantatiosis shotild as far as possible be cleared of all unliealtii}^ or 
cbseased trees. As soon as a tree is attacked by the insect, as indicated by 
the wilting of the leaves in stimmer and coiifimed by the presence of 
larvae under the bark, it should be cUo down and made into timber or 
stripped of its bark and the chippings burnt. If the green woodpecker ' 
{Gecinus ^infidis I^.) is present, the diseased trees may be recognised by the 
holes in the bark. Dead larches, are sometimes found with holes from 
which the woodpeckers have extracted the grubs, so that only a small 
number survive to propagate the species. 

The following rules are recommended for new plantations: a) they 
should be limited to districts where the larch is known to thrive ; 5) mixed 
plantations should be made, so as to maintain more natural conditions; 
c) the trees should not be too dense at the time of thinning out as |')oles. 
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PREFACE 


This index, though arranged alx)habetically, retains the grouping of 
the subjects used in the Monthly TU ill din. The arrangement of the sub- 
jects in each group is in chronological order of publication, except in the 
case of those relating to Agricultural Development, where the alphabetical 
arrangement was considered more useful. 

Except in the case of the original articles, which are numbered ac- 
cording to their pages, the numbers of each subject refer to the paragraphs 
in the Monthly Bulletin. 

The index consists of three parts : one, of the original articles, one 
concerned only with Agricultural Intelligence and the last with Plant 
Diseases. 

This volume of contents has been prepared by the redacteur Dr. 
Giulio Provcnzah 




THE INTERNATIOHAE INSTITUTE OF AGRICUTTTJRE 


The International Institute of Agriculture was established under the 
International Treaty of June 7th, 1905, which was ratified by 40 Govern- 
ments. Thirteen other Governments have since adhered to the Institute. 

It is a Government Institution in which each Country is represented 
by delegates. The Institute is composed of a General AssembH and a 
Permanent Committee. 

The histitute, confining its operations within an international spheie, 
shall : 

a) Collect, study, and publish as promptly as possible, statistical, 
technical, or economic information concerning farming, vegetable and ani- 
mal products, the commerce in agricultural products, and the prices pre- 
vailing in the various markets. 

b) Communicate to parties interested, also as promptly as possible, 
the above information. 

c) Indicate the wages j^aid for farm work, 

d) Make known, new diseases of plants which may appear in ^riy 
part of the world, showing the territories infected, the progress of the di- 
seases, and, if possible, the remedies which are efiective. 

e) Study questions concerning agricultural co-operation, insur- 
ance, and credit in all their aspects ; collect and publish information which 
might be useful in the vanous countries for the organisation of works 
connected with agricultural co-operation, insurance and credit. 

/) Sul)mit to the a4)X>^c>val of the Governments, if there is occasion 
for it, measures for the protection of the common interests of farmers and 
for the improvement of their condition, after having utilized all the ne- 
cessary sources of information, such as the wishes ex|)ressecl by interna- 
tional or other agricultural congresses, or b3- congresses of sciences ap^died 
to agriculture or agricultural, societies, academies, learned bodies, etc. 
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Abaca : The Present System of Grad- 
ing ; its Defects and Remedy, 124. 

Abies hracteata, 506. 

Abies fsligiosa, 506. 

Abrus precaforius, 36. 

Abtitilon viiij'olium, 506. 

Acacias ; The Selection of Land for 
Plantation in The Tropics, ii. An 
Economic Study, 137. Acacia Ca- 
venia in Chile, page 1535. 

Achillea Millefolium, 1009. 

Aconite : Aconitum Vilmormianum, 
506. Aconitum Napellus, 1009, 

A corns Calamus, 1009. 

Acrocomia Sclerocarpa, 28, 237. 

Actiniclia Henryi, 506- 

Actinomycosis in Carp, .156. 

Adansonia, see Baobab. 

Adsorption, selective, by Soils, 204. 

Adulteration and Fraud : Marigold 
for the Adulteration of Saffron, 
page 2(j. Seeds Used for Adultera- 
tion of Abrus precatorms, 36. A 
New Method of obtaining Milk 
Sermn and its Importance in the 
Detection of Watered Milk, 178. 
Impurities in Seeds in Victoria, 
Australia, 516. Fraudulent Intro- 
duction of Dead Lobsters in the 


Parcels sent to Market by Certain 
Breeders, 840. 

Africa : French West Africa : Observa- 
tions on the Origin and Distribu- 
tion of Breeds of Cattle, 649. 
German East Africa : The Develop- 
ment of Agriculture, 195. Some 
Data on the Agriculture, 300. 
Manurial Experiments, 319. The 
Most Important Tannin Yielding 
Plants, 436. Teclmical Organiza- 
tion, 593. German South-West 
Africa : Development of Farming, 
2. Development and Prospects of 
Sheep Breeding for Wool, 552. South 
Africa : Chemical Composition of 
Rain, 494. Agricultural Education, 
592. Progress in Irrigation, 603. 
Cotton, 1 1 1 3 , Medicinal Plants, 1123, 

Agave see Sisal Flemp. 

Agricultural Book-Keeping, see Book 
Keeping. 

Agricultural Education, see Educa- 
tion and Experimentation in Agri- 
culture and Forestry. 

Agricultural Improvements : Suaeda 
fruticosa for the Fixation of Shin- 
gle Beaches, 245. Land Reclaimed 
in the Province of Raveima, Italy, 


The figures in italics refer to the number of the page, the others to the uumber of 
the abstract* 
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413- Reclamation and Improve- 
ments in the Roman Campagna, 
773. Reclamation in the Pro\mice 
of Ferrara, page 1146, Improve- 
ment of Waste Land in the 
Netherlands, 812. A New Way of 
Utilizing the Energj" of Peat 
Beds, 813. The Ombrone Diver- 
sion for the Reclamation of the 
Plain of Grosseto, Italy, 878. Stump 
Burning to Reclaim Logged oS** 
Lands. - 937. 

Agricultural Institutions : The So- 
ciete Nationale d’Agriculture de 
France 8. Union of Women’s 
Agricultural Association in Prus- 
sia, 404, Formation of an Agricul- 
tural Office for Tripoh, 701. The 
Reorganization of the Experiment- 
al Garden at Hamina,[near Algiers, 
8 75. The Royal Colonial Garden 
at Palermo, 977. 

Agricultmal Shows, see Shows. 

Agrostis alba and A. |sp., page, 1387, 

Akaroa Cocksfoot, p. 1388. 

Alang-Alang, Impemta aftindinaceay 
250. 

Albania, The Agricultural Conditions, 
4S9. 

Alcohol, The Industrial LTses of Maize 
when cultivated for Sugar, 631. 
The Alcohol Content of Yeast, 776. 
Some Products of the Banana, 
1054. 

Alerce, Fiizroya patagonia, page 1539. 

Aleurites of Tonking, 899. 

Alfalfa see Lucerne. 

Algaroba, 1035. 

Algarroba, Prosopis juiiflora, 1127. 

Algarrobo, Caesalpinia hrevifolia and 
Prosopis siliq^iasiriAni, p. 1541. 

Algeria, Olive Growing in the District 
of Tizi-Ouzou, 898. 

Alligator Pear, see Parsea gratissima, 

Almond in Australia, 744. 

Alopecurus pratensis, p. 1387, 

Alsyke, p. 138^. 


Althea officinalis, p, 2g, 1009. 

Aluminium : The Occurrence of Alumi- 
nium in Plants, 21. The Alumi- 
nium Reduction Metliod as Applied 
to the Determination of Nitrates 
in « Alkali » soils, 206. 

Amoora Rohituha, 235. 

Amylometer, a New Apparatus for 
Estimating the Starch Content of 
Potatoes, 338. 

Analysis of Agricultural Products : 
Analy.ses of Mentha crispa in Hun- 
gary, p. 27. Analysis of Willow 
Ashes, 23. Gru-Grii Palm Kernels 
(Acrocomia sclerocarpa) in Trinidad, 
28. A Perfume Plant from West 
Africa : Popowia Capea, 35. Deter- 
mination of the Amomit of Water 
added to Milk based on the De- 
gree of Acidity, 65 The Composi- 
tion of Ewes’ Milk Sold in Hungary,, 
67. A New Butyrometer for Deter- 
rnining the Amount of Fat in Cheese, 
176. On the Composition of Giant 
Kelps, 212. Composition of Ewes’ 
Mlk Butter, 282. Composition and 
Properties of Some Casein and 
Paracasein in Compounds and their 
Relations to Cheese. 283. Titration 
of IMilk with Alcohol at Different 
Degrees of Concentration, 380. The 
Chemical Composition of Florida 
Oranges, 442. Note on the Displace- 
ment Curves of Organic Bases 
and their Apx3Hcation to the Deter- 
mination of the Strength of Alkal- 
oids, 510. Determination of the Vis- 
cosity^ of Milk as a Means of De- 
tecting the Addition of Water, 569. 
Analysis of Sugar-Beets, 73 9, Preser- 
ving Milk Samples for Examina- 
tion, 852. The Composition and 
Value of Bat Guano, 879. The 
Aroma of Hops ; Studies of the Es- 
sential Oil and its Relation to Geo- 
graphical Distribution of Hops. 885. 
Determination of the Tartaric Acid 
in Wines by Physico-Chemical Vo- 
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l-utnetric Analysis, 947. Composi- 
tion of Bssence of Artemisia arbo- 
rescens and of A. Absinthium col- 
lected in Italy, 1006. The Chemical 
Composition of the Tobacco Plant 
in itvS Various vStages of Growth. 
1008. Physico-Chemical Volumetric 
Bstiniation of Potash and Magne- 
sia and its Application to Wines. 
1052. Studies on the Extraction 
of Olive Oil, 1055, Fractional Ana- 
lysis of WTieat, 1098. Methods of 
Bstimating Carbohydrates. II. The 
Estimation of Starch in Plant Ma- 
terial, 1100, The Origin, Quantity 
and Signification of Tactic Acid 
in certain Italian Wines, 1168. 
The Cause of Acidity in Fresh Milk 
of Cows and a Method for the De- 
termination of Acidity, 1172. 

Anatomy and Physiology of Live 
Stock: Studies of the Endogenous 
Metabolism of the Pig as modified 
by Various Factors, 41. Experi- 
mental Racliitis in Yomig Animals, 
the Offspring of Parents Depri- 
ved of the Th5rroid Gland, 139. Me- 
tabolivsm during Pregnancy and the 
Lactation Period, 140. The Udder 
as an Emunctory : Elimination of 
Artificial Colouring Matter by the 
Udder, 255. Experiments and Points 
of View in the Study of Animal Me- 
tabolism with the aid of the Respi- 
ratory Apparatus, P. 435. The Problem 
of Early Maturity in Breeding from 
the Biological Point of View, 447. 
Sugar in Blood Plasma, 538. In- 
fluence of Fluorine on the Animal 
Organism, 539. The Effect on the 
Milk Glands of Volatile Fatty Acids 
from the Food, 1020. On Ovario^ 
tomy in Sows ; with Observations 
on the Mammary Glands and The 
Internal Gerdtal Organs, 1140. On 
Some Factors Controlling Fer- 
tility in Domestic Animals, 1141. 
Research on the Transformation 


of Energy in the Domestic Fowl, 

1 142. See also, Feeding, 

Andira jamaicensis, 1035. 

Andropogon, 999. 

Anise, Cultivation in Hungary, p. 29, 
Cultivation in England 1009. See 
also Illichim verum. 

Anona, in Australia, 744, in South 
American, 745. 

Anthemis montana, 506. 

Antheniis nobilis' see Camomile. 

Apples : Present State in Greece, 
132. In Spain, p. 836. Winter Spray- 
ing of Fruit Trees with titrate of 
Soda, 638. In Australia, 744. 

Apricots : Yield per Acre in Spain 
p. 840. Growing in Australia, 744. 
In Ruvssian Turkestan, 829. 

Amiicaria imbricala, p, 1541. 

Arctium. Lappa, 1009. 

Arctostaphylos arguta, 506. 

Argentine Repubhc. Composition and 
Agricultural Value of the Arable 
Lands, p. 9. and p. 145. Agricul- 
tural Demonstration Train at Rosa- 
rio de Santa 7. The Condition 
of the Dairy Industry in the Argen- 
tine Republic in 1912, 280. The Cul- 
tivation of Sugar Cane, p. 424. Agri- 
culture, 490. Argentine Lucerne 
Seed, 623. Karakul Sheep, 653. 
Fruit Growing, 745. Cultivation 
of Cotton, 1004. 

Aristoielia Macqui, 506 and 745. 

Aromatic Plants and Spices : The 
Cultivation and Commerce of Ani- 
seed, lllicmm Verum Plook, 437. In* 
the Itahan Somaliland, 874. Essential 
Oil of Ocymum pilosum, 904. Compo- 
sition of Essence of Artemisia ar-- 
horescens and of A. absinthium col- 
lected in Italy, 1006. See also. Anise 
Cinnamon, Cloves, Safiron etc. 

Array an, Myrceugenia apiculata, p. X34X. 

Arrhenatherum elatius, p. X387. 

Arsenic, The Presence of Arsenic 
and Manganese in some Feeding 
Stuffs, 1021. 
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Ariemisia arborescens aTnlA,absinthimn 
1007; A. Pitleginm^ loog. See also. 
Medicinal Plants. 

Artocarpiis incisa, 643. 

Afundi-narici Falconevi and A. Jnimi- 
Us var. gracilis, 506. 

Armido conspicua, 506. 

Asimina iriloha, 506. 

Aspidittm Filix-AIas, 1009. 

Asses and iMiiles, In Gemian South- 
West Africa, 2. - In Tripolitania, 
45. In vSoiithern Italian vSoniali- 
land, 257. Ill Argentine Republic, 
490. Short-faced Abyssinian iSIules, 
546. 

Afro pa Belladonna, See Belladonna. 

ilustralia. Impurities in Seeds in 
Victoria, Australia, 516. The Great 
Artesian Basin of Australia, 602. The 
Cultivation of Poppies for Opium 
and Seed in Various Countries, 636. 
Fruit Growing, 744. Report on the 
Poultrv" Industry" in South Austra- 
lia, p. 1400. Eleusine indica (Crow- 
foot Grass) in Queensland, Danger- 
ous to Stock, 1016. The Wool 
Clip in Australasia in the Year 
1913-1914, 1063. 

Austria : The Private Economic Con- 
ditions of Moravian Peasant Farm- 
ers, 61. Sugar-Beet Farming in 
Austria-Hungary, 16S. Seed Con- 
trol in Austria and its Fffect upon 
Agriculture and Trade, p. 299. 
The Significance of the Fluctua- 
tions in the Price of Cereals for 
the Profitableness of the ]\Ior avian 
Peasant Farms, 276. legislative 
Measures Relating to the Trade in 
SUkv^orm Fggs, 298. Silesian Graz- 
ing Farms, 376. Influence of the 
Distance from the Market on Farm- 
ing in Fifty Mora\dan Farms, 465. 

. Present State of i\Iilk Record Asso- 
ciations in Austria, 547. ‘ Austrian 
Experiments in Inoculating Legu- 
minous Crops with Nodule Bacteria, 
609. The Motor Plough Trials at 


Litowitz and at Komotan Ilageiis- 
dorf, 662. Experiments in Growing 
Medicinal Plants at" Kornenburs; 

in 1913, 827. 

Automatic Drinking Trough, 275. 

Avellano, Gevuina Avellana, p. 1541. 

Avocados : Promising Plant Immi- 
grants in the Pliilippines, 438. In 
South America, 745. Per sea gra- 

tissima Gaert. and Machilus glan- 
ces cems Wight, 750, 1035. 

Azalea Candida, 506. 

Azam microphylla, 506. 

Azotogen, 609. 

Baccharis paiagonica, 506. 

Bacterial Flora of Some Ph‘esli or 
Fermenting Concentrated F'oods and 
its Effect on Milk, 1022. 

Bacteriology and Soil Organisms : Cul- 
ture Experiments on Sick Soils, 
14. Bacillus radicicola aflid Pre 
parations for Soil Inoculation, 209. 
The Bacterial Treatment of Peat, 
410. Methods in Soil Bacteriology^ 
Ammonifi cation and Nitrification 
ill Soil and Solution, 496. The 
Absence of Nitrate Formation in 
Culture of Azotobacter, 497. The 
Mechanism of Denitrification, 498. 
The Functions of the Non-Bac- 
teriai Population of the “ Bacte- 
ria Bed’h 499 - Experinients on the 
Rate of Nitrification, 598. The In- 
fluence of Irrigation and Crop 
Production on Soil Nitrification, 
60 r. Austrian Experiments in In- 
oculating Leguminous Crops witli 
Nodule Bacteria, 609. Relations 
of Certain Higher Plants to the 
Formation of Nitrates in vSoils, 
707. Recent Experience in Farming 
on Moors, 807. The Number and 
Growth of Protozoa in Soil, 810. 
Relation of Bacterial Transforma- 
tions of Soil Nitrogen to Nutrition 
of Citrus Plants, 81 1. Infinence 
of Lime on Soil Bacteria, Si 4. Azoto- 
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liacter in Connection with Nitrifica- 
tion, 1089. Recent Inoculation Kx- 
periments on Virgin Spliagniim- 
]\root Soils, with Various Cultures 
of Bacteria of Reguniinosae, 1096. 
Azolobacter chroococcumi iioi. 

BaiUonella toxisperma, 627. 

Baking Qualities of Flour as inhuenc- 
ed b}" Certain Chemical Substances, 
Milling By- products and Germi- 
nation of the Wheat, 383. see also 

Milling Indiistr}^ 

Balm, p, 2g, 1009. 

Bamboos in North Africa, 435. 

Bambusa N agashinia, 506. 

Bananas : The Selection of Tvand 
for Plantation in the Tropics, ii. 
The World’s Trade in Bananas, 532. 
In Australia, 744. Some Products 
of the Banana, 1054. The Manuring 
of Bananas, 1130. 

Baobab, Fruits and Seeds from the 
Bast iVfrican Protectorate, 238. 

Barberr39 1009. 

Barley : Distribution, of ^lanure in 
Drills, 21 8. Observations on some 
Characters of Hard and Tender 
Barleys, 229. Present State of 
Selection in Denmark, p. 41 g. Some 
Characteristics of the Bndosperm 
of Chevallier and Goldthorpe Bar- 
leys, 332. Production in Argent- 
ine Republic, 490. Investigations 
on Barley in Connection with the 
Separation of tlie Glumes through 
Rapid Diying, 517. Manurial Bx- 
periments on Malting Barley carried 
out at the Vienna Bxperimental 
Station, 621, Influence of Potash 
and Phosiphoric Acid on the Quality 
of Malting Barley, 622, The Barly 
Fmwirth Goldthorpe Barley, 728. 
Report on the Field Trials with Bar- 
leys organized in 1913 by the Bar- 
ley-growing Station of the Brewers' 
Institute of Berlin, 819. Produc- 
tion in Sweden, 870. 

,Bassia laii folia, 235. 


Bat Guano, Composition and Value, 

S79. 

Beans : Studies 011 Differential Mort- 
ality' in the Germination of Seeds, 
no. Ifight Years’ Crdtivatioii Bx- 
periments with Beans, 230. The Te- 
pary, a New Cultivated Xegume 
from the South-West States, 231. 
Xenia in Phaseohis Crosses, 721. 

Beckmania cruel formis, 732. 

Bee-Reeping : Observations on the 
Practice and Profitableness of Bee- 
keeping in Switzerland in 1Q12, 
170. Recent Plxperience and Pro- 
gress in Beekeeping in Germany, 
p. yi6. The Olfactory'' Sense of 
the PIoney^-Bee. 554. Bee-Keeping 
in Sweden, 870. New Research on 
the Visual Power of Bees, 934. 
Apiculture in Ireland, 935. Collec- 
tion and Exportation of the W’'ax 
of Wild Bees in the African Colo- 
nies, 936. Book-Keeping Statistics 
on the Profitableness of Bee-Keep- 
ing in Switzerland, 943. Bee-Keep- 
ing in Portorico, 1035. Apiculture 
in Uganda, 1155. 

Beets, see Sugar-Beets. 

Belgium : Instruction in Agriculturai 
Housekeeping, p. i. 

Belladonna : In Himgary p. 29. In- 
dividual Variation in the Alkaloid 
Content of Belladonna Plants, 112. 
Selection, 117. The Cultivation and 
Collection in England, 1009, 

Belloto, Bellola MiersU, p. 1541 

Berberidopsis corallina, 506. 

Berberis tmlgaris, 1009. 

Binders, Team-haiiled and Self-pro- 
pelling, 660. 

Biorisator, Experiments, 781. 

Birdsfoot Trefoil, p. igSy. 

Bitters-weet, 1009. 

Boldo, Boldoa fragmns, p. 154X, 

BoUen, Kageneckia ohliqua, p- 154X. 

Bombax, 734. 

Book-Keeping: Basis of International 
Statistics of A gricultural Book-Keep- 
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iiig, f. lyi. Intermediate Valua- 
tion of “Not Marketable'' produce 
of the Fartn in Agricultural Book- 
Keeping, 1 66. Institution of an 
Agricultural Book-Keeping office at 
the German vSection of the Council 
of Agriculture for the Kingdom of 
Bohemia, 172. Association for ob- 
taining Probatory Power for Agri- 
cultural Book-Keeping and for Fur- 
thering the Science of Farm Man- 
agement, 173- An Fxample of Agri- 
cultural Book-Keeping on the Card 
S^^stem, 279. Book-Keeping Compe- 
tition for Small and Medium sized 
Farms in Fast Prussia, 669 : Book- 
Keeping Results: Five-Year Aver- 
ages obtained at the Accountants' 
Office of the German Agricultural 
Societ3\ 774. The Organization of 
Team Work according to the Results 
of Book-Keeping and to Net Re- 
turns, 847. Development and Pre- 
sent Situation of Milk Recording 
and Book-Keeping Associations in 
Denmark, 851 . Statistics bn the Pro- 
fitableness of Bee-Keeping in Switzer- 
land, 943. Statistical Data on the 
Fconom5^ of the Farms Belonging to 
the Cooperative Book-Keeping As- 
sociation of Konigsberg in Prussia, 
1165. 

Boracem madagasoariensiSf 555. 

Bomssus JiabelUforniis, 39. 

Borneo: Recent Data on Rubber 
Plantations, 1117. 

Borreira ocimoides, 1035. 

BotanjT', ilgricultural : Studies on the 
Stem-Anatomy of Wheat and its 
Bearing on Classification, 22S. Com- 
parative Histology of Alfalfa and 
Clovers, 351. Report of the Impe- 
rial Economic Botanist for India, 
1913. 502. Nodosities on Roots of 
Swede-like Hybrids and of Turnip- 
hke Hybrids, p. S34. Composition 
of Various Starches, 610. The De- 
tennination of the Quality of Starch 


in Rice Grains, 61 1. The Move- 
ment of Potash in Plant Tissues, 
612. The Bffect of one Crop upon 
another, 716- The Action, of Cer- 
tain Nutrient and ’ Non-nutrient 
Bases on Plant Growth, 717. The 
Distribution of Stomata in the Seed- 
Hngs of Some Gramineae, 817. Colo- 
ration of the Seed Coat of Cowpeas, 
882. Comparative Morphology of 
Some Leguminosae, 985* 

BotonciUo, Borreria ocymoides, 1035. 

Bourbon: Production of Vanilla, 825. 

Boxwood, Casearia praecox, 1132. 

Boyd's Clover, p. 1387. 

Breadfruit, Propagation of the Seed- 
less, 643. 

Bread making see Milling Industry. 

Breeding of Dive Stock : Sheep- Keep- 
ing in Germany, p. 30. In German 
South West Africa, 2. In TripoH- 
tania, 45. The Profitableness of 
Milk Farms, 63. Situation and Pro- 
blems of Ivive-Stock Breeding and 
Keeping in Modem Intensive Agri- 
culture, 165. Cost of Rearing a 
Calf, 169. The Catlle Industiy in 
Britain, p. 306. In the German 
Colonies, 300. Stock Breeding in 
Southern Italian Somaliland, 357. 
The Condition of the Breeders' 
Associations in Germany, 35 S. The 
Cattle Industry" in Italy, p. sgS, 
Live-Stock in Morocco, 544. Live- 
Stock in New Caledonia, 545. Pre- 
sent State of Cattle Breeding in 
Uruguay, p. 607. The Present Status 
of the Cattle Industry in Canada, 
p, 12 ss. In Sweden, 870. Animal 
Husbandry in Sardinia, 927. Scale 
of Points for Judging a Mixed. 
Dairy Farm, 1026. Some Bata on 
the Animal Products and the Control 
of Rabbits in New South Wales, 
1913, 1027. See also Genetics of 
Live Stock- 

Breeding, Plant, see Plant Breeding. 

Brewing ; Mantmal Experiments on 
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Malting Barley carried out at the 
Vienna B^srperiineiital Station, 62,1. 
Influence of Potash and Pliosplioiic 
Acid on the Oiialit}^ of i\Ialting 
Barley, 622. Beport on the Bield 
Trials with Barleys organized in 
1913 by the Barley- growing Station 
of the BreAvers’ Institute of Berlin- 
81.9. 

Brofnelia-i see Bhie-apple. 

Bromus unioloides^ p. 1386. 

Broom, 1009, 

Brown Top, pag. 138J. 

Bmgiem gymnorrhiza, 436. 

Buckbean, 1009. 

Buffalo Skins, the Ih'eparation for 
Kxport from the French Colonies, 

783. 

Building Construction : Fireproofing 
of Wood, 462. Cheap Stable Walls, 

463. Feeding Box for Poultry, 

464. The Shower-Bath S3^stem of 
Sheep Dipping, 566. Foundations 
on Explosion Piles in Compressible 
Soils, 66/| . Bold Concrete Dam, 1163. 

Bulgaria : legislative Measures Relat- 
ing to the Trade in Silkworm Ivggs, 
29S. 

Burdock, loog. 

Butter : Researches made at the Dairy 
Institute at Alnarp, vSweden, 64. 
Complete Churning and Questions 
connected with it, 68. Danish Im- 
port and Exports of Butter, p. 16 g. 
Composition of Ewes' Milk Butter, 
282. Industry of (Ireat Britain, 
p. ^83. Importation and Exporta- 
tion in Sweden, 870. Production in 
New South Wales, 1027. Payment 
for Milk and Cream Supplies, 1059. 
New Observations on the Origin of 
the Taste of Swedes in Butter, 1061. 
Butyrometer for Determining the 
Amount of Fat in Cheese, 176. 

Cabbagb; : The Toxicity of Soil to 
Cabbage after * a Crop of Sesame, 
210. Nodosities, p, 386. 


Cacao : Selection of Soil for Planta- 
tion ill the Tropics, ii. In the 
German Colonies, 105 and 300. The 
Budding of Cacao, 443. The Culti- 
vation of Cacao in Trinidad and 
the Gold Coast, 740. In Reunion, 976. 

Cacsalpiua brevifolia , p. 1341. 

Cajanus indica, 555. 

Cake : Enriclmient of Farmyard Ma- 
nure b^' Cake Feeding, 15. Utili- 
zation of Para, Rubber Seeds, 240. 

Caldehima pmiiculaia^ p, 1341. 

Ca IHphora vup I a cie-i is, 1017, 

Calophyllum Inophyllum, 235. 

Camellia japonica, 506. 

Camels : In German vSouth West 
Africa, 2. In Italian Somaliland, 
357- 

Canada ; Forest Protection, 38. Pre- 
sent State of the Dair}dng Indu- 
stry, 162. Present Status of Agri- 
cultural Education, p. 571. Cost 
of Producing, Marketing and Ex- 
porting Wheat, 468. Poultry-Earm- 
ing, 658. The Swine Raising In- 
dustiy, p. 1134. Present Status of 
the Cattle Industry, p. 1233, F)x- 
perimeiits with Autumn Sown Crops 
in Ontario in 1911, iiio. 

Canavalis ensiformis, 1023. 

Canelo, Driniys Winteri, p. 1341. 

Cape, 35- 

Capsicum annutmi, 527. 

Capuili, 745. 

Caraway, 1009. 

Carapa sp., 236. 

Carbon, Cordia decandra, p, 1341. 

Carobs in Greece, 132. 

Carp, Actinomycosis, 156. 

Carpenlevia caUf arnica, 506, 

Carrya Thuret-i, 506. 

Cart. A New Cattle Cart, 372. 

Carlhamus iinctoria, 235. 

Carum Carvi, 1009. 

Case aria praecox, 1132. 

Casein : Composition and , Proper- 
ties of Some Casein and Paraca- 
sein Compounds and their Relation 
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to Clieese, 283, Caseinogea and Ca- 
sein, 471. The Pliospliorus Content 
of Casein, 1176. 

Caslmiospis chrysophylla^ 506. 

Cattle Egret, or Buff Backed Heron 
AttemxDts at Breeding in Mada- 
gascar, 933- 

Cattle Keeping : The Profitableness 
of Present-day Cattle Keeping, p. 30. 
Ill German South-West Africa, 2. 
Studies in Milk Records, 46. Com- 
parative Investigations into the 
Performance of the Breeds of Cattle 
kept in the Promiice of Saxom", 
Prussia, 47. The Freiburg Pied 
Momitain Cattle and their Em- 
ploi^ment for Crossing with the 
German Black-spotted Rowlands, 
48, An American View on the Beef 
Cattle Situation. Present Status 
of the Industr}^ 49. Colour in Short- 
horn Cattle, 15 1. The Influence of 
Feeds on the Quantity and Fat 
and Bacterial Content of Milk, 152. 
Cause of Difference of Income Tax 
in Two Pure- bred Dair}" Cattle 
Farms, 167. Cost of Rearing a Calf 
169. The Cattle Industry in Britain, 
pagB 306. Cattle-Feeding Experi- 
ments, 25S. A Study of the Udder 
Flora of Cows, 259. Some Bata on 
the Five Stock of the German Pro- 
tectorates, 300. Breeds of Cattle in 
Southern Italian Somaliland, 357. 
Calf- Feeding with BlatcMord’s Calf 
Meal, 359. Studies of the Irish Kerry 
Cow, 360. The Cattle Industrie in 
Italy at the Present Bay, p, 595 
and 7ja, Present State of Cattle 
Breeding in Uruguay, p, 6oy. The 
Cost of Raising a Dairy Cow, 469. 
In Argentine Republic, 490. In Mo- 
rocco,' 544. Present State of Milk 
Record Associations in Austria, 547, 
Red Flemish Cattle, 548. Deter- 
mination of Growth in Grazing 
Cattle, 549. Heredity of Twin 
Births in Cattle, 550. Crossing 


Bison and Cattle, 648. Observa- 
tions on the ■ Origin and Distri- 
bution of Breeds of Cattle in French 
West Africa, 649. Connection be- 
tween Growth of Bone, Horn Deve- 
loj^ment and Performance in Cattle, 
650. Raising and Fattening Beef 
Calves in Alabama, 651. Cattle- 
Breeding and Deahng in Senegal, 
652. Experiments on the Profitable 
Feeding of Milch-Cows, 755. Re- 
jiort of the Dickinson County Cow- 
testing Association, 928. Compari- 
son between the Observed and Cal- 
culated Production of Heat in 
Cattle, T028. Calf Rearing Experi- 
ments in Himgary, 1029. Indian 
Cattle in the Philippines, 1030. 
Holstein Milk Yield, 1x50. Econo- 
mical Cattle Feeding in the Corn 
Belt, II 51. Comparative Cost of 
Food for a Fleifer, Stall-fed or at 
Grass, up to her First Calving, 1160. 
See also Breeding. 

Cay-trau, 899. 

Ceara, see Manihot Glaziovii. 

Centaury, 1009. 

Cereals : The Significance of the Fluc- 
tuations in the Price of Cereals 
for the Profitableness of the Mo- 
ravian Peasant Farms, 276. In 
Denmark, p. 41 g. In the German 
Protectorates, 300, Cereals Indige- 
nous to Mongolia, 329. Contri- 
butions to the Question of the 
Frost-Resistance of Cereals, 330. 
A Kew Appliance for Elevating 
Grain and Granular Goods, 369. 

■ Tnticmn monococcum, 424. Tillage 
Experiments in Algeria, 709. Trials 
of the Zehetma}^ Method of Drill- 
ing Cereals carried out in Sweden, 
710. The Distribution of Stomata 
in the Seedlings of Some Gramineae, 
817. In Sweden, 870. The Experi- 
ment Farm at Genale, Italian So- 
maliland 874. See also Wheat, 
Oats, etc. 
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Ceriops Candolieana, /{36. 

Camomile, p. 2g, 1009. 

Cliaiiar, GourHea decorticans, p, 1541. 

Cheese : Coating cheeses with Paraf- 
fin, 64. Promoting the Formation 
of Byes in Bmmeiital Cheeses, 69. 
Canadian Cheese, p. 163. A New 
Biityronieter for Determining the 
Amount of Fat in Cheese, 176. 
Faulty Milk in Cheese-making : 
its Detection and Prevalence, 177. 
Composition and ProiDerties of Some 
Casein and Paracasein Compounds 
and their Relations to Cheese, 283. 
The Question of the Formation of 
Fat from Protein during the Ripen- 
ing of CheCvSe, 382. Industry of 
Great Britain, p. 9^5. The Action 
of the Bnzymes due to Organisms 
on the Rind of Hard CheCvses, 782. 
Industry in Sweden, 870. An Inves- 
tigation into the Composition of 
Cheese made from Whole Milk, 949. 
On the Characteristic Flavour of 
Roquefort Cheese, 950. Action of 
Bacteria on the Ripening and Fla- 
vour of Cheese of the Cheddar Type, 
1x74. The Part Played by Micro- 
organisms in the Ripening and in 
the Production of the Pungent 
Flavour of Brindza, the Bwes' 
Milk Cheese made in Hungary, 1175, 

Chelidonmm majus, 1009. 

Chemistry and Physiology of Plants : 
Research on Vegetable Physiology, 
19. The Water Recpiirement of 
Plants in the Great Plains, 20. The 
Occurrence of Aluminium in Plants, 
21. A Study of the Methods of 
Estimation of Carbohydrates, especi- 
ally in Plant Extracts, 22. .Analy- 
sis of Willow Ashes, 23. The Sto- 
matal Characteristics of Sugar Cane, 
24. Studies on Differential Mortality 
in the Germination of Bean Seeds, 
no, Oix the Assimilaifon by Plants 
of Nitrogen in the Form of Tyrosine, 
III. Individual Variation in the. 


Alkaloid Content of Belladonna 
Plants, IT 2. Effects of Illuminating 
Gas on Vegetation, 113. Variations 
in Osmotic Pressure in Potatoes 
during Storage, 114. The Use of 
Radium as a Means of Forcing 
Plants, 221. Phosphoric Substance 
in Meadow Hay, 222. Influence of 
Radio-active Emanations on Vege- 
tation, 322, Research on Vegetable 
Physiology, 503. The Resistance of 
lyeguininous Seeds to High Tempe- 
ratures, 504. The Survival of Plant 
TiSvSues after Frost, 503. The Effects 
of the Winter of 1913-1914 on Cer- 
tain Plants, 506. The Indicator 
Significance of Vegetation in the 
Tooele Valley, Utah, 507. The Error 
in Water Culture Experiments due 
to the Presence of Traces of Zinc 
in Glass, 508. Contribution to the 
Study of the Formation of Hydro- 
cyanic Acid in Plants, 509. Note 
on the Displacement Curves of Or- 
ganic Bases and their Application 
to the Determination of the Strength 
of Alkaloids, 510. The Action 
of Manganese on Plant Growth, 

613. Action of Thorium on Seeds, 

614. Rocks and Soils in their Rela- 
tion to the Nutrition of Plants, 705. 
The Relation of Atmospheric Eva- 
porating Power to Soil Moisture 
Content and Permanent Wilting in 
Plants, 816. Influence of PreSvSure 
on the Structure of Roots, 884. The 
Aroma of Hops, Studies of the Essen- 
tial Oil and its Relation to Geogra- 
phic Distribution of Hops, 885. As- 
similation of Atmospheric Nitrogen 
by Plants, 887. Pli3rsiological Re- 
searches on the Germination of the 
Pollen of Vitis vinifeva, 888. The 
Exchanges between the Plant and 
its Nutritive Solution, 986. The 
Influence of the Osmotic Pressure 
of the Soil Solution on the Growth of 
Spiing Wheat, 987. The Action of 
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Various Blectrolytes on tlie Grain of 
Amna saiiva, 988. Bifect of Higli 
Frequency Currents in Hants, 989. 
Infliience of X-Rays ' on Vegeta- 
tion, 990. A Study of the Germinat- 
ing Power of Seeds, 991. Fractional 
Analysis of Wheat, 1098. Studies 
on the Miilberr}^ Leaf, 1099. Bstima- 
tion of Starch in Plant material, 
1 1 00. Some Accessory Factors in 
Plant Growth and Nutrition, 1102. 
The Controlling Influence of Carbon 
Dioxide in the Maturation, Dor- 
mancy and Geriiiiiiatioii of Seeds, 
1107. 

Ciierr^^ : The Pollination of the Sweet 
Cherry, 345. In Spain, p. 836. In 
Australia, 744. 

Chestnut Hybrids in ^imerica, 348. 

Chewing's Fescue, p, 1386. 

Cliili : Fruit, 745. The Forests, p. 1535^ 

China : Legislative Measures Relating 
to the Trade in Silkw’orm Eggs, 
298. Manurial Experiments on a 
German Estate in Chhia, 416. Silk- 
worm Rearing in the Yalong Val- 
lej, China, 556. The Cultivation of 
Poppies for Opium, 636. The Man- 
churian Timber Industry, 1015. 
The Consumption of Fertilisers in 
South China, 1097. 

Chloris gayana, 999. 

Churn, 159, 271, 

Cicuta : Studies on the Toxicity of 
Cicuta or Water Hemlock, 916. 

Cipres, Libocedrus chilensis ; Cipres 
de Guaitecas, L. tetragona, p. 1541. 

^Ciriiela, 1035. ' 

Cituelillo , Emhothrium coccineum , 

154^^ 

Cistus Mfsutus and C. purpureus, 506. 

Ciiropsis, a New Tropical Genus allied 
to Citrus, 533.- 

Citrus Fruits : The Ichang lemon, 
134, The Kumquat, Citrus japo- 
nica, 440. Relation of Bacterial 
Transformations of Soil Nitrogen 
to Nutrition of Citrus Plants, 81 1. 


Erenwcitnis, New Genus of Citrus 
Trees from Australia, 913. See also 
Oranges, Lemon, etc. 

Clematis Armmidi, 506. 

Clerodendron Joetidum, 506. 

Clover : Rye-Grass and Clover in 
India, 341. Comparative Histology 
of Alfalfa and Clovers, 351. A Study 
of the Germinating Power of Seeds, 
991. 

Cocksfoot, p. 1386. 

Coconut : Selection of Land for Plan- 
tation, II. The Pollination of the 
Coconut, 248. In the German Colo- 
nies, 300. In Australia, 744. Manu- 
rial Experiments on Coconuts at 
Peradeniya, 1129. 

Coffee: Selection of Land for Planta- 
tion in Tropics, ii. In the German 
Colonies, 195 and 300. The Rela- 
tion between an ilbimdant Rainfall 
and the Production of Coffee, 243. 
Precautions for the Growing and 
Transplanting of Liberian Coffee, 
523. Coflcee in Tonking, 633. Mocha 
Cofltee Culture, 634. Coffee Cultiva- 
tion in’ Uganda, 824. Coffea excelsa 
and its Cultivation, 902. In Reu- 
nion, 976. Inga laurina and J. vera, 
plants for bees, 1035. 

Coihue, Nothojagus Domhcyi, p. 154^- 

ColcMcum autuninale, 1009. 

Cold Storage, see Refrigeration. 

Coltsfoot, 1009. 

Comfrey, 1009. 

Congo Belgian, Agriculture, 3. In 
Uele, gi. 

Congre&ses : 10, , 96, 198, 303, 406, 
492, 596. 7 ^ 3 - 

Conium maculatum, 1009. 

Copper, Sulphate of Copper : Produc- 
tion, Trade and Consumption, 108. 

Copra in the German Colonies, 195, 
300. 

Cordia decandra, p. 1541. 

Coriander, mog. 

Cotton : The Selection of Land for 
Plantation in the Tropics, ii. Seed 
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Selection of %yptian Cotton in 
Arizona, ii6. Cotton Cultivation 
and tlie Cotton Industry through- 
out the World, 12 1. In the Get- 
iiiaii Colonies, 195, 300. The Arti- 
ficial Ripening of Cotton, 233. The 
Frequency of Low Temperatures 
ill the Sudan and its Effects on the 
Cotton Crop, 304, Cotton in Asia- 
tic Russia, 342. The Utilization of 
the Proteins of Cotton Seed by 
Man, 475. In the Argentine Repu- 
blic, 490. Studies in Indian Cot- 
tons, the Vegetative Characters’ 
626. Mutation in Egyptian Cotton, 
993. Cotton in Paragna^r and Argen- 
gentina, 1004, Irrigation Scheme 
for Sind : The Development of 
Cotton, 1091, Cotton in South 
Africa, 1313. 

Cover Crops : Dolichos Hosei, 906. 
Inga laiifina and Inga vera, 1035. 

Crested Dogstail, p. 138-7. 

Cryptocarya Peumus, p. 1541. 

Chrysanthemum Parthenivtm, 1009. 

Cuba : Palms Indigenous, 883. The 
Effect of Shading on the Transpir- 
ation and Assinulation of the To- 
bacco Plant in Cuba, 1122. 

Cucumber, The India, 438. 

Cultivation, Methods of : see Tillage. 

Cultivators: Trial of a Spring-Tooth 
Cultivator, 55, 762. 

Cupania americana, 1035. 

Cymbopogon color aius, 3^1, 638. 

Cynosnrus crucijormis, 732. 

Cyprus : Mechanical RequisitevS, 373. 

Cytisus scop arms, 1009. 

Da, Hibiscus cannabinus, 239. 

Dactylis glome rata, p. 1386, p. 153$, 
992. 

Dairying : StudiCvS in Milk Records, 
46. The Profitableness of Milk 
Farms, 63. Summary of the Results 
of Researches made during the 
Last Few Years at the Dairy In- 
stitute at Ahiarp (Sweden), by L. F. 


Rosengren, 64. , The Relationship 
between the Bacterial Flora of Mlk 
and of the Pasture , 66. Complete 
Churning and Questions connected 
with it, 68. Present State of the 
Dairying Industry in Canada, p. 162, 
Recent work and Progress in the 
Dairying Industry in Denmark, 
p. 167. The Influence of Feeds on 
the Ouantit}’^ and Fat and Bacterial 
Content of Milk, 152. New Churn, 
T59. Influence of Pasteurizing on 
the Fat Globules of Cream. Pre- 
liminary Research, 174. Bacterial 
and Enzymic Changes in Milk and 
Cream at o^C, 175. A New Method 
of obtaining Milk Serum and its 
Importance in the Detection of 
Watered Milk, 178. The Condition 
of the Dairy Industry in the Argen- 
tine Republic in 1912, 280. The Cost 
of Milk Production in the Counties 
of Kent and Surrey, 378. In Argen- 
tine Republic, .190. Present State 
of Milk Record Associations in Aus- 
tria, 547. Present State of Milk Re- 
cording for Goats in the German 
Empire, 553. The Effect of Certain 
Dairy Operations upon the Germ 
Content of Milk, 571. The Dairy 
Industry in Italy at the Present 
Time, p. 8 42. Cost of Production 
of Milk and Beef, 667. Purification 
and Disposal of Waste Water from 
Dairies, 677. The Activity of Coopera- 
tive Dairies in Hungaiy in 1911-12, 
678. The Dairy Industry of Great 
Britain, p. International Un- 
ion of Municipal Dairies, 779. The 
Supply of Milk to Indian Ci- 
ties, 780. The Position of Non- 
Breeding Dairy Farm in Modern 
Agriculture, 846, Development and 
Present Situation of Milk Record- 
ing and Book-Keeping Associations 
in Denmark, 851. Present State 
in vSweden, 870. Report of the 
Dickinson County Cow-Testing As- 
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sociatioii, 928. The Bacterial Flora 
of Some Fresh or Fermenting Con- 
centrated Food and its Effect on 
!\Iilk 1022, Scale of P oints for J udg- 
ing a mixed Dairy Farm, 1026. 

, Payment for Milk and Cream Sup- 
plies, 1059. The. Development of 
the Dair\" Industr\^ in Hungar\% 
p, IS42. The H^’gienic Importance 
of Acid-Rennet Bacteria in the 
Udders of Co'svs, 1134. Poisoning 
by Sorghum halepense^ 1135- 
also. Milk, Butter Cheese etc. 

Dam, Concrete, 1163. 

Dandelion, 1009. 

DaniJionia pilosa and D. semiamiu- 
laris, p. 1386. 

Date Palm : The Selection of I^and 
for Plantation, ii. Propagation of 
the Date Palm, 909, Date Palms 
from Irak, 910. The Effect of Cli- 
matic Conditions on the Rate of 
Growth of Date Pahns, 978. 

Datura Me tel, D. Stramonium, D. 
Taiula, 1009, 1123. 

Denmark : Recent Work and Pro- 
gress in the Dair3'ing Industry, . 
p. x6y. Present State of Plant Breed- 
ing, p. 41 g. Report on the Work 
of the State Seed- testing Station, 
515. Development and Present 
Situation of Milk Recording and 
Book-Keeping Aswsociation, 851. In- 
novation in the Danish Tra<ie in 
Seeds of Root Crops, 891. 

Denitrification see Bacteriology. 

Dessiccator see Diyring. 

Development of Agriculture in Differ- 
ent Comitries : The Agricultural 
Conditions of Albania, 489. In Ar- 
gentine Republic, 490. In Belgian 
Congo, 3, 91. In the German Colo- 
nies, 195, 300. In Reunion, 976. 
In Servia, 90. In vSweden, 870. In 
Tripoli, 401. 

Digitalis purpurea, 1009. 

Dill, 1009. 

Distilleries : Co-operative Distilleries 


in the Pa37s de Caux, France, 673. 
See also alcohol. 

Dolichos Hosei, 906. 

Dracaena iesselata, 635. 

Drainage : Irrigation and Drainage 
in the United States, 412. Tile- 
Drain Trench-Digger, 761. Recent 
Experience in Farming on Moors, 
807. 

Drills : New Beet Seed Dibbling Ma- 
chine, 157. New Hand Drills, 559. 
A New Mulclier and Seeder, 763. 

Drimys Winteri, p, 1541, 

Drought : Distribution of Drought, 
T99. Drought- resistant Grasses and 
Fodder Plants, 999. 

Drying of . Agricultural Products : 
Potato Drying as Auxiliary In- 
dustr}^ for Distilleries, 274. Potato- 
Dr\ring Works in the German Em- 
pire, 674. Artificial Hay- Drying, 
844. See also Esiccator. 

Dry petes glauca, 1035. 

Ducks, A Further Study of Size In- 
heritance in Ducks, with Observations 
on the Sex Ratio of H^^brid Birds, 
353. In New South Wales, 1027. 

Diiddleia macrostachya yimnamensis, 
506. 

Dumoria Heckeli, 627. 

Dimes : Cereals Indigenous to Mon- 
golia for the Fixation of, 329, 812. 
See also Sandy soils. 

EdtjcaUon and Experimentation in 
Agriculture and Forestry : In- 
struction in Agricultural House- 
keeping in Belgimn, p. i. Agricul- 
tural Instruction for Soldiers, 5. 
The Agricultural and Veterinary 
College at Rio de Janeiro, Brazil, 6. 
Agricultural Demonstration Train 
at Rosario de Santa Fe (Argentina), 
7. The Imperial Japanese Tohoku 
University at Sapporo (Island of 
Yesso), 93. The Rural Travelling 
Housekeeping Schools in Prussia 
in 1912, 94. Agricultural Education 
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in the Argentine Republic, p. 28^, 
Giants for Agiicultiu'al Education 
and Research in h^ngland and 
Wales in the Year 1912-13, 196. 
The Establishment of a labora- 
tory at the Marseilles Colonial 
Institute for the Studj^ of Cereals 
and other Starch-producing Plants, 
301. Present Status of Agricultural 
Education in Canada, p. 571. Pre- 
sent State of Agricultural Educa- 
tion in Gernlan3^ p. 576'. Popular 
Agricultural Education in Himgary, 
402. The Institute for Agricultural 
Botany and the Institute for Seed 
Selection in Bavaria, 403. Union 
of Women's Agricultural Associa- 
tions in Prussia, 404. Agricultural 
Education in South Africa, 592. 
Technical Organization in German 
East Africa, 593. Agricultural Edu- 
cation in the Netherlands, p. gyi. 
In Himgary, p. 1143. Courses of 
Instruction for Teachers in Rural 
Continuation Schools in Prussia, 
806, In Sweden, 870, in Panama, 873. 

EggvS : Export and Import of Tripo- 
Htania, 45. Bacteriology of the 
Hen’s Egg with Special Reference 
to its Freedom from Microbic In- 
vasion, 261. Export in Sweden, 870. 
Production in New South Wales, 
1027, See Poultry, 

Egypt : Phosphate Beds in Egypt, 
321. The Cultivation of Poppies 
for Opium and vSeed, 636. 

Egyptian Henbane. 1009. 

Elaeis : Selection of Eand for the. Plan- 
tation of, 1 1 . The Oil Palm, 27. Yield 
and Returns' from Palm Oil Trees 
ill French Guinea, 126, In the Ger- 
man Colonies, 300. Mechanical 
Treatment of Oil Pahn Fruits, 476, 
The Oil Palm [Elcwis guineensis), 
735 - 

Elder, 1009. 

Electricity : Criticism of the Experi- 
ments on the Influence of Atmo- 


spheric Electricity on Plants, 109. 
The Electromotor and the Small 
Farm, 263. Technical Precautions 
Necessar}' in the Electrification of 
'Crops, 604. The Electric Field in 
the Maturation of Wine, 775. Effect 
of High Frequeiic}" Currents on 
Plants, 989. 

Electro- potash (/< Electro-Kali »), 420. 

Eleusine indica, 1016. 

Elevating, A New Appliance for Elev- 
ating Grain and Granular Goods, 369. 

Eloeagnis Simonii, 506. 

Embothrium coccineum, p. 1541. 

Encouragement of Breeding : see 
Breeding. 

Engineering, Farm, see Machineiy and 
Implements, Agricultural; Building 
Construction, etc. 

Ensilage: A New Process of Prepar- 
ing Potatoes for Acid Ensilage with 
Pure. Culture or Eactic Bacteria, 
474. Bacteriological Research on 
Ensilaged F'orage, 541, 923. Pre- 
paration of Ensilage, 1143, The 
Influence of Temperature on the 
Microflora of Hay, 1145. Experi- 
ments on Storing Swedes during the 
Winter in Denmark, 1180. 

Er cilia spicata^ 506. 

Eremooitfus, 913. 

Efiohoirya Japonica^ 744. 

Erodmm pelafgoni folium^ 506. 

Eritca saliva, 235. 

Efylhrea Centanum, 1009. 

Escallonia pulverulenta, 506. 

Esicator; Germania” Potato Esic- 
cator with Oil Heating, 561. A 
New Esiccator for Paddy, 843. 

Espino commi, Acacia Cavenia, 
p. 1541. 

l^tMopia : The Climate, 1087. 

Eucalyptus cocci fern, 506. 

Euclietima populosa, ^^ 57 - 

Etwryphia cor di folia, p. 1341. 

Eugenia apiculata, 506. 

Exhibitions, see Shows. 
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Bxperiineiats see Bducation and Bxpe- 
riirieiitatioii. 

Bagus Cunningh. 4 >^ii, 506. 

Feeds : Tlie Nutritive Value of Po- 
tato Distiller’s Slop and of tlie 
Substance from wMcli it is IMade, 
143. Pig Fattening Experiments 
with Manioc Roots, 154, 654. Tlie 
Organic Phospboric Acid of Cot- 
tonseed Meal, 257. Comparative 
Histology of Alfalfa and Clovers, 
351. Calf-Feeding witb Blatclx 
ford’s Calf IMeal, 359. Tiie Food 
Value of Certain Grasses, 540. 
Toxic Bran, 542. The Rate of Libe- 
ration of Hydrocyanic Acid from 
Linseed, 543. The Industrial Uses 
of Maize when Cultivated for Su- 
gar, 631. Utihzation of Potato and 
Jerusalem Artichoke Haulms, 645. 
Feeding Experiments with Rice 
Gluten Food, 646. The Importance 
of the Inorganic Constituents of 
Feeding Stuffs, 752. Feeding Ex- 
periments with Lupin and Horse- 
Chestnut Flakes, 753. Effect of 
Long Storage of M.eadow and Clo- 
ver Hay on its Composition and 
Digestibility, ,831. The Value of 
Different Kinds of Straw as Fodder, 
832. Imxstigations into Factors 
affecting the Handling of Wheat 
Hay, including a Study of its Di- 
gestibility, 922. Bacteriological Re- 
search on Ensilaged Forage, 923* 
The Bacterial Flora of Some Fresh or 
Fermenting Concentrated Foods and 
its Effect on Milk, 1022. The Food 
Value of the Jack Bean, Canava- 
lia ensiformis^ 1023. The Prepara- 
tion of Ensilage, 1143. The Forage 
Value of Redshank, Polygonum 
lapathijoUiim, 1144, The Influence 
of Temperature on the Microflora 
of H.ay : Lactic and Butyric 
Hays, 1145. The 'Food Value of 
SHzolohmm aiernmitm and R pachy- 


Beans, 1146. See also PVeding, 
Ensilage, I^'otage Crops. 

Feeding : New IMethod for Calculating 
the Value of Foods from the Point 
of View of the Production of , Milk, 
42. The Testing of Calculation ' ac- 
cording to Kellner’s Starch™ Values 
in Practical Feeding in Germany,, 
p. I $5.- The Digestion of Crude 
Fibre by Sheep and Pigs, 141. The 
Influence of Butter-fat on Growth, 

142. The Nutritive Value of Po- 
tato Distiller’s Slop and of the 
Substances from wliich it is Made, 

143. The Effect of Sugar on the Di- 
gestion of Nitrogen, 256. The Or- 
ganic Phosphoric Acid of Cotton- 
seed Meal, 257. Studies on Phytin, 
448. The Food Value of Certain 
Grasses, 540. Bacteriological Re- 
search on Ensilaged Forage, 541, 
923. Recent 'Work of the Royal 
Hungarian Station of Biolog}^ and 
Animal Nutrition, 432. Experi- 
ments and Points of View in the 
Study of Animal Metabolism with 
the aid of the Respiratory Appar- 
atus, p. 433: Utilization of Potato 
and Jerusalem Artichoke Haulms, 
645, Feeding Experiments with 
Rice Gluten Food, 646. Experi- 
ments on the Profitable Feeding of 
Milch-Cows, 755. Investigations into 
the Metabolism and the Potential 
Energy of Foods in Growing Pigs, 
756. Effect of Long Storage of Mea- 
dow and Clover Hay on its Compo- 
vSition and Digestibility, 831. The 
Value of Diflerent Kinds of Straw 
as Fodder, 832. The Contribution 
of. Bacteria to the Faeces after Feed- 
ing Diets Free from Indigestible 
Components, 833. Influence of Food 
Poor in Lime on the Composition 
of Growing Bones, 921. Investiga- 
tion into Factors affecting the 
Handling of Wheat Hay, including 
a Study of its Digestibility, . 922, 
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l4ve-Stock Feeding Experiments 
in Ireland, 924. The Pres- 

ence of Arsenic and Manganese in 
vSome Feeding vStiiffs, 3021. The Bac- 
terial Flora of vSome Fresh or Fer- 
menting Concentrated Foods and 
its Effect on Milk, 1022. The Food 
Value of the Jack Bean {Canavalia 
ensiformis) , 3 023’ Bias the Br^^ Matter 
ill the Various Root Crops the vSame 
Food Value ? 1024. Common Salt 
as a Poison for Stock, 1025. The 
Forage Value of Redshank {Poly- 
gomim lapaiJii folium), 1144. The 
Food Value of Stiwlohmm aieryi- 
mum and S, pacJiylobiuni Beans, 
ii/j6. Statistics of British Feed- 
ing Trials and the Starch Equival- 
ent Theot}", IT 47. Feeding Experi- 
ments with Whole MUk and Skim- 
med Milk vdth Cream Substitutes, 
1148. 

Fennel, 1009. 

Fermentation: Revsults obtained by 
the Distribution of Pure Hunga- 
rian Yeast Cultures in 19x2, 670. 
Influence of Chloroform and of Oil 
of Mustard on the Alcoholic Fer- 
mentation of Grape-Must, 672. The 
Value and Use of Millet Malt., 675. 
The Alcohol Content of Yeast, 776. 
Vinificatioii by means of Ferments 
other than Wine Yeasts, 1051. The 
Influence of Radioactive Emana- 
tions on Yeasts and Alcoholic Fer- 
mentation, 1053. 

FesPuca saPtfficola, p. 1386. 

Feverfew, 3009. 

Fibre Crops : African Bombax, 734. 
In the Italian! vSomalilaiid, 874. f/- 
rma lobafa, 1114. Agave Sisalana 
and Fourcvoya gigantea, 1115. See 
^i:/5o.FIemp, Flax, Cotton etc. 

Figs in Greece, 132 ; in Australia, 744. 

Figwort, 1009. 

Filter: Centrifugal Milk Filter “Al- 
biSvSa", 272. 

Iriorin, p, 


Fir : In Hungary, p. isgi. The Bal- 
sam Fir, 1014. 

Fish Breeding: On the Relation bet- 
ween the Fat Content and Nata- 
tory Powers of Fish, 50. In vSwitzer- 
land, T03S. 

Fitzroya paiaganica, p. 1^41. 

Flax : Report on the Flax Experi- 
ments at Dooriah (Bengal) during 
1912-13, 123. Cultivation hi Argen- 
tine Republic, 490 . Methods and Re- 
sults of the Selection of Flax in 
RuSvSia, 51 1. The Rate of Eibera- 
tion of HiMrocyanic Acid from Ein- 
seed, 543. Experiments in Ireland, 

3001 . 

Flour, see Milling. 

Flower Trade in France, 680. 

Fluorine, Influence on the Animal 
Organism, 539. 

Foeniculum capillaceum, 1009. 

Forage Crops : Rye- Grass and Clover 
in India, 341. The Classification of 
the Bacteria of Eeguminous Plants, 
42 S. The Kudzu Vine {Puemria 
Tliumbergiana), a New Forage Plant 
in Plorida, 432. A New F'orage 
Plant [Lolium mtdliflorum, 433. Cul- 
tivation Experiments with Vioia 
striata in Hungary, 1908-11, 320. 
Determination of Certain Species 
of Carex by their Vegetative Charac- 
ters, 624. Beckmannia erucaefor- 
mis Host, a New Grass for Moot 
Meadows, 732. A Fodder for the 
Diyy Season : Tripsacum fascicula- 
limi Trinius, 733. In Sweden, 870. 
In Italian SoniaHland 874. The 
Grass and Clover Seed Industry 
in New Zealand, p, 1385. Com- 
parative Morphology of Some heg- 
uminosae, 985. Grasses at Hawkes- 
bur}" Agricultural College, New 
South Whales, 997. SenegM Peren- 
nial Rice as Forage^ 998. Drought- 
resistant Grasses and B'odder Plants 
999. The Food Value of the Jack 



Bean, Canavalia ensifonnis, 1023. 
See also, Lucerne, Clover, Oats etc. 

Forestr>’^ : Forest Protection in Ca- 
nada, 38. Tlie Palmyra and Dum 
Palm in West Africa, 39. Study of 
Acacias, 137. The Cultivation of 
Teak in Java, 250. Acreage in 
Sweden, 870. The Alpine Limit of 
Forest Growth, 915- Hrmgary, 
p . j J9 j . Manchurian Timber Industry . 
1015. The Forests of Chile p. IS35- 
Tree Growth and Seed, 1106. Fx- 
periments on the Grazing of Wood- 
lands, 1133- 

Fork ; Swift’s FTew Hay Elevator 
Fork, 1042. 

Fottvcroya gigantea and Agave sisa- 
lana, in 5. 

Fowls see Poultr}”, Eggs. 

Foxglove, 1009. 

France: The “Societe Nationale d’A- 
griculture de France ”, 8. Farming 
Conditions in the Department of 
Puy-de-Dome, 62. Le^slative Meas- 
ures Relating to the Trade in Silk- 
worm Eggs, 298. The Institution 
of a Technical Commission of Agri- 
cultural Meteorology at the “ Direc- 
tion Generale des Eaux et Forets ”, 
299. The Recent Valuation of Land 
other, than Building Land, 467. 
The Trade in Agricultural Machines 
in France, 557, 563. Effect of 
Low Winter Temperatures during 
1 91 3- 1 4 on Wheat in the Arden- 
nes, 620. The Cultivation of Pop- 
pies for Opium and Seed, 636. Vine 
growing in Champagne, 641. Wine- 
Making, 671. Co-operative Distil- 
leries in the Pays de Caux, 673. 
Transport of Agricultural Produce, 
680. Edible and Poisonous Fungi 
from the Nancy District, 718. 

Fmnooa ramosa Candida, 506. 

Fraud and Falsifications see, Adultera- 
tions and Fraud. 

Frost : Eight Years’ Cultivation Ex- 
perinients with Beans, 230. Frost 


Protection in the Limoneira Lemon 
Orchards, 346. The Survival of 
Plant Tissues after Frost, 505. 
The Effects of the Winter of 1-91 3- 1 4 
on Certain Plants, 506. Protection 
of Vines against Spring Frost, 

531. 

Fruit-growing : Present State of Fruit 
Growing in Greece, 132. The Pol- 
lination of Fruit Trees in Relation 
to Productiveness and Planting, 
133. The Composition of Irrigated 
and Non-Irrigated Fruits, 247. Rela- 
tion of Precipitation to Tree Growth, 
306. Blooming Periods and Yields 
of Fruit in Relation to Minimum 
Temperatures, 439. New or Note- 
worthy Fruits, 444. Respiration 
of Fruits and Growdng Plant Tis- 
sues in Certain Gases, 477. Califor- 
nian Table Grape, the Success- 
ful Storage of, 478. Agriculture in 
the Argentine Republic, 490. De^ 
velopment of the Fruit Industry 
in Baluchistan, 502. Fruit Grow- 
ing in Spain p. 836 Fletcher and 
Becker’s Fruit Grader, 560. Win- 
ter Spraying of Fruit Trees with 
Nitrate of Soda, 638. The Effect 
of Dust from Cement Mills on the 
Setting of Fruits, 639. Fruits Grow- 
ing in Australia, 744. vSouth Ame- 
rican Fruit, 745. Avocados : Per-' 
sea graiissima and Machilus glau~ 
cescens, 750. Fruit and Vine Grow- 
ing in Central Asia, 829. The Expe- 
riment Farm at Genale, Italian 
Somaliland, 874 . Cultivation of Euro- 
pean Fruit Trees in Tonking, 908. 
Kew Fruits on North American 
Markets, 91 1. Encouragement of 
Olive Growing and Fruit Growing 
in Tripolitania, 975. Prosopis ju- 
liflora the Mesquite or Algaroba 
Tree ; and Prosopis puhescens, the 
Screw Bean, 1127. Citrus 

fruits, Cherry etc. 

Fuchsia Riccartoni, 506. 



FuUca (lira,, 454. 

Fungi : Kclible and Poisonous Fungi 
from the Nancy District, 718. 

Ftmlmnia clastica, 737, 1086. 

Gaboon: Production of Vanilla, 825. 

Gardening ; Experiments in Bulb Grow- 
ing in the United States, 131. Pro- 
mising Plant Immigrants in the 
Philippines, 438. In the Argen- 
tine Republic, 490. In Germany, 
743. In Italian Somaliland, 874, 
111 Reunion, 976. New Garden 
Plants of the Year 1913, 10 10. Prmi- 
ing Hardy Shrubs, loii. In Spain, 
1124. see also Fruit Growing. 

Garrya elliplica, 506. 

Gas : Ehects of Illuminating Gas on 
Vegetation, 113. 

Genetics of Livestock: A Study of 
the Correlation between Racing 
Performances and Breeding Value 
in Brood Mares, 43. Colour In- 
heritance in Swine, 44. A Cross 
Involving Four Pairs of Mendelian 
Characters in Mice, 145. Heredi- 
ty and Regeneration of the Testis 
in Birds, 146. On the Zygotic 
Constitution of Dominant and Re- 
cessive Whites in the Silkworm, 
Bomhyx mofi L., 147. Non Dis- 
junction of the Sex Chromosomes of 
Drosophila, 148. A Note on Sex 
Determination, 352 . A Further Study 
of Sisse Inheritance in Ducks, with 
Oliservatious on tlie Sex Ratio of 
Hybrid Birds, 353. Rudimentary 
Parthenogenesis in the Golden Pheas- 
ant, 354, Some New Varieties of 
Rats and Guinea-Pigs and their 
Relation to Problems of Colour 
Inheritance, 353, Dominant” and 
‘'Recessive” Spotting in Mice, 356. 
Multiple Factors in Mendelian In- 
heritance, 449. Observations on the 
Origin and Distribution of Breeds 
of Cattle in Phench West Africa, 
649. Preliminary Notes on the 


Heredity of Certain Characters in a 
Cross betw'een Silky and Yoko- 
hama Fowls, 925. Studies on In- 
heritance in Pigeons ; Hereditar}^ 
Relations of the Principal Colours, 
926. 

Geranium, 33. 

Germander, 1009. 

Germany: The Profitableness of Pre- 
sent-day Sheep Keeping in Germany, 
Especially in Comparison with Cattle 
and Pig Keeping, p. 30. Agri- 
cultural Instruction for Soldiers, 
5, The Rural Travelling House-keep- 
ing Schools in Prussia in 1912, 94. 
Cost of Rearing a Calf, 169. The 
Development of Agriculture in the 
German Colonies, 195. The Present 
State of Irrigation, p, 3^4. Recent 
Experience and Progress in Moor- 
Cultivation, p. 313. Some Data 
on the Agriculture of the Gennan 
Protectorates, 300. Manurial Experi- 
ments in the German Colonies, 319. 
The Condition of the Breeders’ 
Associations in Germany in 1912, 
358. Two years’ Results from the 
Cooperative Pasture at Coswig, 
in Anhalt (Germany), 377. Present 
State of Agricultural Education, 
p. 57<S. The Institute for Agricul- 
tural Botany and the Institute for 
Seed Selection in Bavaria, 403. 
Union of Women’s Agricultural 
Associations in Prussia, 404. Budget 
of the Prussian State Studs for 
1914, 540. Recent Experience and 
Progress in Beekeeping, p, yi6. 
Present State of Milk Recording 
for Goats in the German Empire, 5 53 . 
Imports and Exports of Agricultu- 
ral Machines and Implements into 
and out of Germany in 1913, 564, 
The New Standards Adopted in 
Germany for the Trade in Sugar- 
Beet and Mangel Seeds, 594. Five 
Years’ Manuring Experiments in 
East Prussia, 606. Work and Wages 



of Foreign Favourers in Prussia, 
666. Tiie German Imperial Com- 
mission of 1 91 2-1 3 on tlie Cattle 
and Meat Trades, 668. Book-keep- 
ing Competition for Small and Me- 
dium Sized P'arms in Fast Prussia, 
669. Potato- dindng Works in the 
Gernian Fmpire in 190S-09, 1909- xo. 
1910-11, 674. The Present Posi- 
tion of the Science of jManuring, 
p, gy6. The Market- Gardening Dis- 
tricts of Northern Germany, 743. 
Agricultural Storehouses in Bava- 
ria {Financial Year 1 91 2-1 3), 784. 
Course of Instruction for Teachers 
in Rural Continuation Schools in 
Prussia, 806. Formation of a Ger- 
man Sheep 'breeders’ Union, 835. 
Typhus in Young Pigs in German}^ 
1018. Statistical Data on the Kco- 
nom}^ of the Farms, 1165. Contri- 
butions to the Cryptogamic Flora 
of Thuringia, 1183, 

Germination : International Factors 
connected with the Physiology of 
Germination in Wheat Grains, 720. 
The Inheritance of Germination 
Bnergy, Germination Capacity and 
Sensitiveness to Tight in Seeds of 
Poa pmtensis, 722. Researches on 
the Germination Capacit}’- and on 
the Capacity of the Plumule to 
Bmerge from the Soil, 723. A Stud^’ 
on the Germinating Power of Seeds, 
991. See also Seed. 

Gevuimi A veil ana, p. J541.. 

GoatvS : African Goats and Angora 
Goats in German South-West Africa, 
2. In the German Protectorates, 300. 
Ill Italian Somaliland, 357. In 
Argentine Republic, 490. In Ger- 
many, 533. The Angora Goat, 
836. The -Age of Goats according 
to tlieir Teeth, 930. 

Gold Coast : the Cultivation of Ca- 
cao, 740. Rubber Plantation, 11x7. 

Golden Seal; 1009. 

Gornoierga n-ifida, 745, 


Goricke, Milk Separator, 271. 

Goiirleia decorticans, p. I54^’ 

Grassland see Meadows. 

Great Britain and Ireland : The 
Cattle Industry, p. 306. Grants 
for Agricultural Bdiication and Re- 
search, 196. On Season and Crops 
in the Bast of Bngland, 200. Corre- 
lation between Meteorological Con- 
ditions and Crops in the Bast of 
Scotland, 201. Grassland in Brit- 
ain : Types and their Formation, 
340. The Cost of Milk Production 
in the Counties of Kent and Surrey, 
378. The Dairy Industry, p, 983, 
Apiculture in Ireland, 935. The Culti- 
vation and Collection of Medicinal 
Plants, 1009. 

Greater Celandine, 1009 

Greece : Present State of Fruit Grow- 
ing, 132. 

Grevilea robust a, 824. 

Groundnuts in the German Colo- 
nies, 195. 

Gru-gru, Acrooomia sclerocarpa 28 
and 237. 

Guadeloupe : Production of Vanilla, 
B25. 

Guama, Inga laurina, T031. 

Guanidin : Bxperinients on the Value 
of Nitrate of Guanidin and Nitrate 
of Urea in comparison with Nitrate 
of Soda and Nitrate of Ammonia, 
815. 

Guano : The Situation of Guano in 
Peru, 107. Agricultural Schools 
in Panama, 873. Prohibition of Col- 
lection of Guano in the BalkvStas 
Islands, Peru, 1095. 

Guar a, Cupan-ia americana, 1035. 

Guava, Inga vera, 1035. 

Guayacan, Porliena hygrometrica, 
p. X54I- 

Guiana: Production of Vanilla, 825. 

Gulgul, 347. 

Hand 765. 

Hard Fescue, p. 138^. 
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Hazel nuts in AiivStralia, 744. 

Hawaii; The Bffect of Heat on Hawai- 
ian Soils, 315. The Rice Soils of 
Hawaii, 316. (3mainental Hibis- 
ciivS, 344. The Papaya, 642. 

HeUanthemum rosetim, 306. 

Hemlock, 1009. 

Hemp : Experiments in Hungary udtli 
Hemp Seed from Asia Minor and 
from Italy, 234. Cultivation in the 
German Protectorates, 300. A vStud^^ 
on the Germinating Power of vSeed, 
991. Contribution to the Study of 
the Todging of Hemp, 1002. Hemp 
in the United StatCvS, 1003. 

Plenbane, 1009. 

Pleron : Attempts at Breeding the 
Great White Heron and the Buff- 
Backed Heron (Cattle-Egret) in 
Madagascar, 933. 

Hevea : Utilization of Para Rubber 
Seed, 240. The Coagulation of the 
Uatex of Hevea brasiliensis, and its 
Bearing on the Strength of Rubber, 
522. Plevea in Codiinchina, 629. 
Manuring Experiments with Plevea, 
736. 

Hibiscus : Contribution to the Study 
of Hibiscus cannahinns U., 239. 
In Hawaii, 344, Report, of the Im- 
perial Economic Botanist for In- 
dia, 1913, 502. 

Hides and Skins : Import and Pxport 
in Tripolitania, 45. Fur-P arming 
ill Canada, 51. In German Protec- 
torates, 300. Buffalo vSkins, 783. 
Import and Export in Sweden, 
870., Ill New vSouth Wales, 1027* 
Libyan Hides and Skins, 1179. 

Holcus lunaiuSf p. IdSy. 

Honey : The Biological Examination 
of, 472. Industry in Sweden, 870. 

Hops : On the Appearance of Sterile 
Dwarfs ” in Humulus Lupulus L., 
512. Studies on the Essential Oil 
and its Relation on Geographic 
Distribution of Hops, 885. Studi- 
es on the Fertilization of Hops, 903 » 


Horehound, 1009. 

Houses: In GeniiaiivSoiith West- Africa, 
2. A Stud^' of the Correlation between 
Racing Performances and Breed- 
ing Value ill Brood Mares, 43. Stock 
Production and Export in Tripo- 
litania, 45. Colour Inlieritance in the 
Plorse, 144. Comparative DigevStion 
Experiments on Ec]_uidae, 149. The 
South Oldenburg Horse and the 
Ivconomic Conditions of its District, 
150. In the German Potectorates, 
300. Budget of the Prussian State 
Studs for 1914, 450. In Argentine 
Republic, 490. Causes and Effects 
of Cryptorchism, 537. In Morocco, 
544. Colt-breeding in Pennsylva- 
nia, 647. Breeding Ardenne Horses 
in Sweden, 754. The Breeds of Horses 
in Norwa}^ 834. In Sweden, 870. 
The Breeds of Horses of the Sunda 
Archipelago, 1 1 49. 

Huahuan lamela, Lauvelia serrafa^ 
p. XS 4 I, 

Huinque, Loma/m p. 1541. 

Humidit5^ of the Atmosphere : An Im- 
proved Cog Psychronieter, 80S. 

Himgary : The Cultivation of Medi- 
cinal Plants, p. 26. Study of Hmi- 
garian vSoils by Means of their 
Water Solutions, 207. Purchases 
of Tobacco made by the State 
Monopoly in Hungat}?- in 1912, 242. 
Piroplasmosis of Cattle in Hungary, 
253. Recent Work of the Royal 
Entomological Station, p, 3x6, Re- 
cent W^ork of the Royal Hunga- 
rian Station of Biology and Animal 
Nutrition, p. 432. Legislative Mea- 
sures Relating to the Trade in 
Silkworm Eggs, 298. Royal Hunga- 
rian Institute for Plant Breeding, 
323. Popular Agricultural Educa- 
tion, 402. Protective Inoculations 
against Swine Fewer, p. 707. Recent 
Work of the Royal Hungarian Cen- 
tral Ampelological Institute at Bu- 
dapest, 529. The Activity of Coope- 



rative Dairies in Htmgary in 1 91 1-12, 
678. Agricultural Education,/?. 1143. 
Present Condition of Forestry, p. 
J391. The Development of the Dairy 
Industry, p. 1542. Piroplasmosis in 
Cattle in Hungary in 1913 : Means 
of Control, 1137. 

Hydrastis canadensis^ 1009. 

Hydraulics: The Hindia Barrage on 
the Euphrates, 414. The Great 
Artesian Basin of Australia, 602. 
The Ombrone Diversion for the 
Reclamation of the Plain of Gros- 
seto, Italy, 878. Bold Concrete 
Dam, 1163. See also Irrigation. 

Hydrocyanic Acid : Contribution to 
the Stud3^ of the Formation of H^^- 
drocyanic Acid in Plants, 509. The 
Rate of Liberation of H^^drocyanic 
Acid from Linseed, 543. The Esti- 
mation of Hydrocyanic Acid in 
Feeding-Stuff s and its Occurence in 
Millet and Guinea Corn, iioi. 

Hygiene of Live Stock : Malignant Oe- 
dema in Sheep, 40, Rinderpest : 
Further Investigations on Questions 
Connected with the Economical Pro- 
duction of Antiserum, 138. New 
Investigations into the Life History 
of the Two Warble Flies of Cattle, 
251. The N atural I nf ection of Calves 
with Tubercle Bacilli, 252. Piro- 
plasmosis of Cattle in Hungary, 

253. Scab and its Cause, with Spe- 
cial Consideration of Chamois Scab, 

254. Effect of Smoke on Stock Farm- 
ing, 349. A Preliminary Report 
on the Investigations of Bovine Red 
Water (Cystic Hematuria) in Wash- 
ington, 350. Investigations into the 
Life History of the Warble Fly 
{Hypoderma bovis^ Geer) and Means 
of Destroying it, 445. Abortion in 
Sheep, 446. Protective Inoculations 
against Swine Fever in Hungary, 
p. yoy. Research on - the Life His* 
tory of the Large Warble Fly and 
Means of Controlling it, 534- Prac- 


tical Observations on Contagion 
■in Anthrax of Cattle, on the Di- 
minution of Cases by Vaccination 
and on Uniform I mmimization, 535. 
Swine- pox in Young Pigs, 536. 
Causes and Effects of Cryptorcliisni, 
537. Results of Preventive Inocula- 
tion against Foot aiid-Mouth Dis- 
ease in Himgar^^ 19x3, 644. Chem- 
ical Composition of Moor 
Provoking Excessive Licking in 
Cattle, 708. Investigations on the 
Presence of Tubercle Bacilli in the 
Flesh, Blood, and Intermuscular 
Lymphatic Vessels of Tubercul- 
ous Calves, 751. Experiments on 
the Control of Warble Flies in 
Germany, 830. Studies on the Toxi- 
city of Cicufa or Water Hemlock, 

916. Experimental InvevStigations 
into the Cause of Pernicious Anae- 
mia or Typhoid Anaemia in Horses, 

917. Microfilariae in Horses af- 
fected by Haemorrhagical Boils, 918. 
Effect of Low Temperatures on the 
BacilH of Anthrax, 919. Vaccina- 
tion against Hog Cholera, 920. Eleu- 
sine indica, Crowfoot Grass, in 
Qneensland, Dangerons to Stock 

1016. The Sheep Maggot Fly, Cal- 
liphora ntftfaciens and its Parasite, 

1017. Typhus in Young Pigs in 
Germany, 1018. Control of Cattle 
Ticks and of the Diseases Spread 
by them, 1019. The Hygienic Iim 
portance of Acid-Rennet Bacte- 
ria in the Udders of Cows, 1134. Poi- 
soning by Sorghum halepense^ XX35. 
The Modifications produced in the 
Anthrax Bacterium byMeansof Ul- 
tra-Violet Rays, 1136. Piroplasniosis 
in Cattle in Hungary in 1913: Means 
of Control, 1137. Preventive In- 
oculation against Sheep and Swine 
Pox, 1138. Studies on Fowl Cho- 
lera : The Inlieritance in Rabbits 
of Immunity to Infection with the 
Bacterium of Fowl Cholera, 1139- 
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Hygiene, Rural : On the H^^'gienic 
Organization of Workers in the 
Tropics, 4. Recent Research on the 
Causes of Pellagra and New Views 
on its Cure, 92. The Utilisation 
of the Proteins of Cotton Seed hy 
Man, 475. Control of Beri-Beri: Cu- 
rative action of Autolysed Yeast 
against Avian Polyneuritis, 871. 
American Black Flies, 872. 

Hyosciamus niger, 1009. 

Hymenea Courbaril, 1035. 

Hypericum polyphyllum, 506. 

Hyphoene tkehaica, 39 and 527. 

Hypoderma sp., 251 and 531. 

vmvM, Its Cultivation and 
Commerce, 437. 

Imperaia arundinacea^ 250. 

Improvements, see Agricultural Im- 
provements. 

India : Report of the Imperial Econo- 
mic Botanist for India, 502. Stu- 
dies in Indian Cottons, 626. The Im- 
provement of Indigo in Bihar, 628. 
The Cultivation of Poppies for 
Opium and Seed, 636. The Supply 
of Milk to Indian Cities, 780. The 
Indian Jute Industry, 1005. Ir- 
rigation Scheme for Sind ; The De- 
velopment of Cotton, 1091. Experi- 
ment made at Uy allpur and at 
Gurdaspur on the use of Sweet 
Sorghum as a Source of Commercial 
Sugar, 1 1 19. 

Indigo : Report of the Imperial Econo- 
mic Botanist for India, 1913, 502. 
The Improvement of Indigo in Bi- 
har, 628. 

Indochina : Hevea, 629. Coffee in^ 
Tonldng, 633. Production of Va- 
nilla, 825. Contribution to the Study 
of Sericulture, 839. Note on the Se- 
lection of Maize in Cambodia, 890. 
The Aleurites of Tonking, 899. The 
Cultivation of European Fruit Trees 
in Upper Tonking, 908. The Resin 
Pine of Tonking, 1013. Report of 


the Work of the Experiment Sta- 
tions and Experiment Field of An- 
num, 1913. 1086. Researches in Se- 
riculture in Cambodia, 1157. 

Industries of ilnimal Products, see 
Meat, Wool, Eggs, Bairtung etc. 

Industries of Vegetable Products : 
The Utilisation of the Proteins 
of Cotton Seed by Man, 475. The 
Use of “ Phospliogelose ” in Bra- 
zil, 777. Sea also Brewery, Milling, 
Wine Making etc. 

Inga laurina and I. vera, 1035. 

Institutions, see Agricultural Institu- 
tions. 

Iris Xiphhmi L., 37. 

Irrigation : Sprinkling the Gromid 
in Farming and Gardening, 102. The 
Present State of Irrigation in Ger- 
many, p. 295. The Composition of 
Irrigated and Non-Irrigated Fruits, 
247. Eradicating Water W^eeds from 
Irrigating Ditches, 317. Irrigation 
and Drainage in the United States, 
412. The Hindia Barrage on the 
Euphrates, 414. The Influence of 
Irrigation and Crop Production 
on Soil Nitrification, 601. Progress 
in Irrigation in South Africa, 603. 
Irrigation in Spain, 981. Overhead 
Watering Plant, 1090. Irrigation 
Scheme for Sind, 1091. 

Italy : The Study of Agricultural 
Geology, p. ig. Eegislative Measures 
Relating to the Trade in Silkworm 
Eggs, 298. The Cattle Industry, 
p. sgS and 712. Land Reclaimed in 
the Province of Ravenna, 413. The 
Dairy Indiistr}^ at the Present Time, 
p. 842. Reclamation and Improve- 
ments in the Roman Campagna, 
773, Reclamation in the Province 
of Ferrara, p, 1146, The (itiais 
in the Sericulture and the Measures 
tor Averting it, p, 1263, The Om- 
brone Diversion for the Reclama- 
tion of the Plain of Grosseto, 878. 
Animal Husbandry in Sardinia in 
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Connection witii Environment, 927, 
A Metayer’s F amity in Chianti, 
1167. 

JABOTICABA, MYRCIARIA, ri2S. 

Jambosa janibos, T035. 

Japan: The Imperial Japanese To- 
hokn University at vSapporo, 93, 
93. Legislative Measures Relating 
to the Trade in vSilkworm Eggs, 2 98 . 
The Silk Industry in Japan during 
the Reign of the late Emperor 
Meiji, 455. The Cultivation of Pop- 
pies for Opium and Seed, 636. 

J atropha Ctircas, 63 5 . 

Java: The Cultivation of Teak, 250. 
Rice Breeding, 617. Tobacco Breed- 
ing, 618. The Breeds of Horses of 
the Sunda Archipelago, 1149. Re- 
cent Data on Rubber Plantations, 
1117. 

J equirity : On the Anatomy of the 
Seed of Ahrus precaforhis and of 
the Seeds Used to Adulterate it. 36. 

Jobo, Spondis lutea, 1035. 

J chore: Recent Data on Rubber 
Plantations, 1117. 

Jute: The Selection of Land for Plan- 
tation in the Tropics, 1 1 . The Indian 
Jute Industry, 1005. 

Kageneckia OBEIQTJA, p. 1541. 

Kaki, 1125, 

Kamerun: Manurial Experiments, 319. 

Kapok, 300. 

Karakuls: In German South- WevSt 
Africa, 2. 

Karite in the German Colonies, 195. 

Kelps : on the Composition of Grain 
Kelps, 212. The Japanese Seaweed 
“Tosaka bloii 1057. 

Kentucky Blue Grass, p. 1387. 

Keteleifia Davidiana^ 506. 

Khatta, 347. 

EZhatti, 347. 

Kola Nuts in the German Colonies, 
195 * 

Ktimquat, Citrus japonica, 44. 


Lands, ArabeK; Composition and Agri- 
cultural V aliie of the Arable Lands 
in the Argentine Republic, p, g 
and p. X45. vStiidy of Hungarian 
Soils Iw Means of their Water Solu- 
tions, 207. The Ih'feci of Heat on 
Hawaiian sSoils, 315. The Rice 
Soils of Hawaii, 316. Variation in 
the Nitrate Content of the Soils 
in Scania, vSwerlen, 597. See also 
Soils. 

Lantana spp., 1035. 

Laurela, Lanvelia aromalica^ p. 1341, 

Legi.slative and Administrative Mea- 
sures: New Legislation on Fertili- 
zers, Feeding Stuffs and Insecti- 
cides in the State of New Jersey, i. 
Legislative Measures Relatmg to 
the Trade m Silkworm Eggs, 298. 
Technical Commission of Agricul- 
tural Meteorology, 299. Legislation 
for the Protection of Moors in Ger- 
many, 698. Encouragement of Olive 
Growing and Fruit Growing in Tri« 
politania, 975. See also under the 
various coim tries. 

Legumiiiosae : The Classification of 
the Bacteria of Leguminous Plants, 
428. Ill the Argentine Republic, 490. 
The Resistance of Legimiinous Seeds 
to High Temiperatures, 504. Culti- 
vation Experiments with Vida 
stria fa in Hungary, 1908-11, 520. 
In Sweden, S70. In Italian SoniaH- 
land, 874, Vigna Cafjang and F. 
unguicAtlala in Australia, tooo. See 
also Beans etc. 

Lemons : Frost Protection in the Li- 
moneira Lemon Orchards, 346. In 
, Australia, 744. 

Lemongrass, 34. 

Leucena glauca^ 230. 

Libocedms chilensis and L. tetmgona, 
p. 154^, 

Lime : The Degree of F'ineness of the 
Litne used dor Dressing Land, 17. 
The Composition and Agricultural'’ 
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Value of Cai'boiiate of Lime from 
Caiisticising Plant, 419. Researdi 
on Vegetable Physiology ; III and 
IV, 503. The Influence of Lime as 
Quicklime and Carbonate' on the 
PIi3’’sical Condition of Various Soils, 
711. Recent Lxperience in Planning 
on Moors, 807. Influence of Lime 
on Soil Bacteria, Si 4. Experi- 
ments on Flax in Ireland, 1001. 
The Relative Effect of Lime as 
Oxide and Carbonate on Certain 
Soils, 1093. 

Iflngue, Perseci Lingtt-e, p. 1541. 

Lithospevnvimi prostratum, 506. 

Litre, Lilrea caustica, p, 1^41. 

Lleugue, Prumnopsifys elegans, p, 1541. 

Loliimi, sp., 341, 433, 540, 815, p. 138'/. 

Lomatia deniata and L. ierruginea, 
p, X54^> 

Lophira alata and L. procera, 236. 

Loquat, 744. 

Lotus angustissinms, p. rgSy, 

Lucerne: Comparative Histology^ of 
Alfalfa and Clovers, 351. The Du- 
ration of a Lucerne I^ey, 431. In 
the Argentine Republic, 490. Ar- 
gentine Lucerne Seed, 623. PhVvSio- 
logical Correlations and Climatic 
Reactions in Alfalfa Breeding, 82 1. 
The Value of Turkestan Lucerne, 
822. Studies on the Pollination of 
Lucerne in its Relation to Seed 
Production, 894. Alfalfa in the 
United States, 895. Drought-re- 
sistant Chasscvs and Fodder Plants, 
999. Alfalfa Flybridkatiou, 1105. 

Luma, Myrceugenia Luma, p. 1541. 

Lupin : Feeding Experiments with 
Lupin and Horse-Chestnut Flakes, 
753, Recent Experience in Farming 
on Moons, 807. 

Lupinus arhoreus, 506. 

MaCHITOS GbAPCESCENS, 75O. . 

Macliinery and Implements, Agricul- 
tprai : Experiments with Meyen- 
burg’s Motor Cultivator, 52. Thresh- 


ing with Steam Engine or with Elec- 
tric IMotor, 57. Trials of Agricultural 
Macliines in Sweden, p. i^S. Rew 
Churn, 159. The Electromotor and 
the Small Farm, 263. Agricultural 
Motors for the "West Indies, 264. 
The Work of the Windlasses, of 
the Cables and of the Pulleys in 
Mechanical Plougliing Outfits, 265. 
Trial of a Combined Hay Tedder 
and Side-deliveiu" Rake, 26S. Aver- 
age Results of ThrevSliing Experi- 
ments, 270. Milk Separators, 271. 
Centrifugal IMilk Fil t er, 272. Revolv- 
ing Churn with Frame, 273. The 
Shnman Sim Power Plant, 364. 
Ditch-Excavating Machine, 367. 
New Machine for Renovating Grass 
Lands, 3C8, A New Appliance for 
Elevating Grain and Granular 
Goods, 369. Process and Apparatus 
for the Plxtraction of Sugarcane 
Juice 370. Simon \s “Star” Sack 
Cleaner, 371. Stump- Cutting Ma- 
chine, 458. Trial of Sharpie's Milk- 
ing Machinery, 459. A New Milk- 
ing Machine, ..j6o. Agricultural Ma- 
chines Exempted from Customs 
Duties in Peru, 461. Machines at 
the General Agricultural Show, 
Paris 1914, 557. Motor Ploughing 
Competition of the North Kent 
Agricultural Association, 558. Flet- 
cher and Becker’s Fruit Grader, 
560. The IVI'anufacture of Agricul- 
tural Machines and Implements 
in Russia in 1911, 562. Imports and 
Exports of Agricultural Machines 
and Implements into and out of 
Germany in 1913, 564. Rubber- 
testing ]\:Iachinery at the Imperial 
Institute, 661. New Implements 
used at the Flahult F^xperxnient 
Farm, Sweden in the Year 1913, 
760. Tile- Drain Trench- Digger, 761. 
Spring- tooth Cultivator, 762. Com- 
bined PIorse-Hoe and Roll for Beets, 
764. Apparatus for Removing Dust 
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wMle Threslimg, 766. Trial of Ma- 
cliine PloagMiig in Rice Fields, 
841. Stump Burning to Reclaim 
“ Fogged-off FandvS 937. The 
Garrett Crawley Agrimotor, 938, 
The Welsh Bracken Cutter, 939* 
The Articulated Yoke, 940. The 
Reaper-Thresher, 1040. Swift's New 
Hay Rle-vator Fork, 1042. Machine 
for PickHng Seed Wheat, 1043. 
Wallace’s Portahle Milking Ma- 
chine, 1045. The InSiience of Ma- 
chines and Implements upon the 
Profitableness of Farms of Different 
Sizes, 1047. Motor Tillage Machine 
with Oscillating Spades turning 
Sideways, 1158. A Fatex liydio- 
meter, 1160. Review of Patents, 
59, 162, 374, 565, 768, 94T, 1046, 
1162. 

Madagascar : 'Facca Umbranmi, 26. 
vSiikwonn Rearing, 555. V anOla, 63 5 
and 825. Rearing Ostriches, 757. 
Attempts at Breeding the Great 
Y^diite Heron and the Buff-Backed 
Heron, Cattle-Fgret, 933. Uvena 
lobata in its Wild State in Mada- 
gascar, 1 1 14. 

Magnesium, New Investigations, 501. 

Maiten, Mayienus Bomia, p, 1541. 

Maize : Selection of hand for Planta- 
tion, II. On the Importance of the 
Structure of the Far in the Selec- 
tion of, 23. In the German Protecto- 
rates, 195, 300. A Many-eared Va- 
riety of Maize obtained by Selec- 
tion ill Hungary, 225. A Drought- 
resisting Adaptation in Seedlings 
of Hopi Maize, 333. A Cultural 
Experiment with American and 
African Dent Corn, 334. The In- 
heritance of Quantitati ve Characters 
in Maize, 423, Hungarian Experi- 
ments on the Cultivation of an 
Early Variety of I^Iaize with Soft 
Grains, 1912-13, 425. Researches 
on the Topping" and “ Stripping" 
of Maize in Italy, ,426. Loss in 


Weight of the Ears of Maize on 
Drying, I-limgarian Experiments, 
427. In the Argentine Republic, 490. 
Research on Vegetable Physiology, 
503. The Industrial Uses of Maize 
when Cultivated for Sugar, 631. 
Note on the Selection of Maize in 
Cambodia, 890. In Reunion, 976^ 
A Study on the Germinating Power 
of Seeds, 991. On the Emasculation 
of Giant Maize in Serbia, 1104. 

Male Fern, 1009. 

Mandevilea saaveolens, 506. 

Manganese : Influence on the Growth 
of Maize, 503 : Action on Plant 
Growth, 613, 717. Manuring Expe- 
riments wdth Manganese Carbo- 
nate in Italy, 984, The Presence in 
Some Feeding vStuffs, 1021. 

Mangels : New Beet-Seed Dibbling 
Machine (German PatentN o. 5521 66), 
157. The New Standards Adopt- 
ed ill Germany for the Trade in 
Sugar-Beet and Mangel Seeds, 594* 
Large Scale Field Trials with 
Mangels, 625. Combined Horse- 
Hoe and Roll for Beets, 764. Hand 
Beet-Lifter, 765. Innovation in the 
Danish Trade in Seeds of Root 
Crops, 891 . 

Mango : In Australia, 744. In South 
America, 745. Mangifem ind-ica in 
Portorico, 1035. 

M'anihot : A New Method of Tapping 
iManihot, 30. Tapping Ceara (Ma* 
nihol Gladovii), 127. Experiments 
on Tapping M'anihot, 241. On the 
Coagulation of the Latex of Ma- 
nihot Glaziowii, 521. Influetice of 
the Partial Removal of the Bark on 
the Yield of Latex Manihol Glazio- 
vii, 630. 

Manila Hemp, see Abaca. 

Manin, PodocarpiAS andina, p. 1^41. 

Manioc : Pig Fattening Experiments 
with Manioc Roots, 154 and 654. 
Cultivation in Reunion, 976. 

Manures ; New Legislation on Ferti- 
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lizers, Feeding Stuffs and Insecticides 
ill tlie State of New Jersey, i. On 
the Decrease of Available Phosph- 
oric Acid in Mixed Fertilizers 
containing Acid Phosphate and 
Calcium Cyanamide, i6. The In- 
fluence of Manuring upon the Com- 
position of Soils and their Suit- 
ableness for Certain Crops, 103. 
Trial of a Pump for Liquid Manure, 
161- Tobacco Stalks as a Fertili- 
zer, 21 1. On the Composition of 
Giant Kelps, 212. A New Fertilizer : 
Molassed Superphosphate (Super- 
phosphatschlenipe), 216. The Ba- 
lance of Fertilizers in the Soil, 318. 
The Influence of Catalytic Sub- 
stances on Crop Yields, 320. Produc- 
tion and Consumption of P'ertili- 
zers in the World, 605. The Pre- 
sent Position of the Science of 
Manuring in Germany, p. g'jS. The 
International Movement of Fertili- 
zers p. 1 10 1. Recent Fxperience 
in Farming on Moors, 807. Mixed 
DreSvSings of Cyanamide and Su- 
perphosphate, 418. The Consump- 
tion of Artificial Manures in In- 
tensive Agriciiltm-e, 568. Experiments 
with Bacterized Peat, 982. The Du- 
ration of the Action of Manures, 
1094. The Consumption of Ferti- 
lizers in South China, 1097. See also^ 
Manure Phosphatics etc. 

Manures Catalytic, The Influence of 
Catalytic Substances on Crop Yields, 
320, 

Manures, Farmyard : Enrichment of 
Farmyard Manure by Cake Feed- 
ing, 15. Trial of a Pump for Li- 
quid Manure, i6t. 

Manures, Green: Results obtained at 
The Tijkemeuh Experiment Gar- 
den with various Green Manures, 
104. Austrian Experiments in In- 
oculating I.eguminous Crops with 
Nodule Bacteria, 609. Recent Ex- 
penence in Farming on Moors, 807. 


Manures, Nitrogenous ; Comparative' 
iMauuring Experiments with Cal- 
ciirni Cyanamide, Nitrogen Lime, 
Nitrate of Soda and Sulphate of 
Ammonia on Sandy and PeaU’ Soils, 
105. Nitrogenous Fertilizers Ob- 
tainable ill the United States, 106. , 
Comparative Effects of Nitrate of 
Soda and Nitrate of Lime, 607. 
The Manufacture of Calcium Cyan- 
amide ill Dalmatia, 60S. AV inter 
Spraying of Fruit Trees with 
Nitrate of Soda, 638. Influence of 
Straw on the Utilization of The 
Organic Nitrogen of Manures, 712. 
On the Action of Sulphate of Ammo- 
nia and Superphosphate of Ammonia 
in Calcareous vSoils, 713. Experi- 
ments on the Value of Nitrate of 
Guaiiidin and Nitrate of Urea in 
Comparison with. Nitrate of Soda 
and Nitrate of Ammonia, 815. The 
Effect of Ammonium Salts on the 
Tillering of Wheat, 995, See also 
Guano. 

Manures; Phosphatic: InvOvStigations 
on the Availability of Phosphatic 
, Manures, 213. The Solubility of 
Mineral Phosphates in Citric Acid, 
214, Influence of the State of Fine- 
ness of vSuperphosphate and of 
Basic Slag on their Efficiency, 215. 
A New Fertilizer : Molassed vSuper- 
jihosphate, 216. Phosphate Beds 
in Egypt, 32X. Talbot vSlag, 715. 
The Solubility of the Various Con- 
stituents of Basic Slag, 880. Accu- 
mulated Fertility in Grass Land in 
Consequence of Phosphatic Manur- 
ing IIT2. 

Manures, Potash : The Displacement 
of Potash in Felspar by Certain 
Substances E^mployed as Ferti- 
lizers, 99- Manuring Tobacco with 
Solutions of Potash, 130. A New 
Manure: Electro-potash, 4.20. The 
Manurial Value of Phonolite, 500. 
Measures for Meeting the Short- 
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age of Potasli Salts in Great Brit- 
aius 88 t. The NewPotasli Dei>osits 
in Spain, 983. 

Manuring : In the Tropics, 3 1 . With 
Solutions of Potash Salts by Spray- 
ing the Leaves, ExperimentvS with 
Tobacco in Hungary, 130, Dis- 
tribution of Manure in Drills, 218. 
Manurial K:xperiments in Palestine 
219. In the German Colonies. 319. 
In China, 416, 1097. In Hast Prus- 
sia, 5 o 6 . Manuring of Malting Bar- 
ley, 621, 622. In Germ any. p. 976. 
Manures on Moors, 807, 982. The 
Duration of the Action, 1094. 

Maqui, 75.1. 

Market Gardening see Gardening, 

Mamthhvm vulgar 1009. 

Marsh Mallow, 1009. 

Martinic|ue ; Production of Vanilla, 
825 - 

Mayotte : Production of Vanilla, 825. 

Maytenvis Boaria and M. magella- 
nica p. 1541- 

Meadows and Pastures : Phosphoric 
Substances in Meadow Hay, 222. 
Grassland in. Britain: Types and 
their Formation, 3^10. New Machine 
for Renovating Grass I. and, 368. 
Silesian Grazing Farms, 376. Two 
Yeats’ Results from the Cooperative 
Pasture at Coswig, in Anhalt, Ger- 
many, 377. In the Argentine Re- 
public, 490. Observations on the 
I^aying-down and Care of Per- 
manent Pastures, 731. In Sweden, 
870. The Grass and Clover Seed 
Industiy-' in New Zealand, p, 13S5. 
Accumulated Fertility in Grass Land 
in Consequence' of Phospliatic Man- 
uring, 1112. Experiments on the 
Grazing of Woodlands, 1133. Pas- 
ture and Grain Crops for Hogs in 
the Pacific Northwest, 1153. 

Meadow-' Fescue, p. 1387. 

Meadow Saffron, 1009. 

Meadowsweet, 1009. 

Meats : An American View on the 


Beef Cattle Situation, 49. Carcass 
Tests conducted 011 Lincoln and 
Mangalicza Pigs in Hiingar3% 360. 
The Amount of Bone in Animals 
for the Slaughterhouse, 284. Cold 
Storage in Argentine, 490. Meat 
Trades of Gerlllan3^ 668. Beef Pro- 
duction in the United States, 679. 
Presence of Tubercle Bacilli in 
Flesh, 751. In Sweden, 870. In 
New South Whiles, T027. The 
Odessa Cattle and Meat Supply, 
1062. A Comparaison betiveen the 
Fat Stock and the Carcasses Exhi- 
bited at the Smithfield vShow, 1913, 
1177. 

Medicinal Plants: Cultivation of in 
Hungary, p. On the Anatomy 
of the Seed of Abrus precatorms, 
Jequirity^, and of Seed Used to 
Adulterate it, 36. The Breeding 
of Medicinal Plants, 117. Experi- 
ments in Growing Medicinal Plants 
at Korneuburg in 1913, 827. Medi- 
cinal Plants in Tunis, 905, Composi- 
tion of Essence of A rlemisia col- 
lected in Italy, too6. The Cultiva- 
tion and Collection of IMedicinal 
Plants in England, 1009. Medici- 
nal Plants in South Africa, 1: r 2 3 . 

Meli, Myrceugenia fmdiiflora^ p, XS41, 

Melissa officinalis, p, 26, 1009. 

Memia vaccinia ^ 635. 

Menyanthes Irijoliata^. 1009. 

Mesopotamia : The Hindia Barrage 
on the Euphrates, 414, 

Mesquite, 1127. 

Mesiia ferrea, 233. 

Meteorolog}’ : Present Organization 
of Agricultinal Meteorology in 
Sweden, p, 6. Temperature Coef- 
ficients in Plant Geography and 
Climatology, 97. Distribution of 
Drought, 199. On Seasons and 
Crops in the East of England, 200. 
Correlation between Meteorologi- 
cal Conditions and Crops in the 
East of vScotland, 20. The Compo- 



— 37 — 


sition of Rainwater Collected in 
tlie Hebrides and Ireland, 202. 
Rainfall as a Determinant of Soil 
Moisture, 203. The Institution of 
a Tedinical Commission of Agri- 
cultural Meteorology at the "Di- 
rection Generate des Batix et Forets'* 
in France, 299. The Frequency of 
Tow Temperatures in the Sudan 
and its Effect on the Cotton Crop, 

304. Rainfall and Spring Wheat, 

305. Relation of Precipitation to 
Tree Growth, 306. Recent Studies 
of Snow ill the United States, 307. Is 
the P^aidh Drying Up ? 407. The 
Economic Value of Tropical Rains 
408. Blooming Periods and Yields 
of Fruit in Relation to Minimum 
Temperatures, 439. Determination 
of Air Temperatures, 493, Chemical 
Composition of Rain in South Africa 
494. An Improved Cog Psychro- 
meter, 80S. Physiological Corre- 
lations and Climatic Reactions in 
Alfalfa Breeding, 821. The Effect 
of Climatic Conditions on the Rate 
of Growth of Date Palms, 978. The 
Climate of Ethiopia, 1087. 

Microbiology, see Bacteriology and 
Soil Organisms, 

Milk : Researches made at Alnarp, 
6/f. Determination of the Amount of 
Water added to Milk based on the 
Degree of Acidity, 65. The Composi- 
tion of Ewes’ Milk vSold in Hungary, 
67. A Study of the Udder Flora 
of Cows, 259. The Decomposition 
of Milk Proteins by Tactic Fer- 
ments, 281. Titration of Milk with 
Alcohol at Different Degrees of Con- 
centration 380. The Bactericidal 
Properties of Milk at Tow Tempe- 
ratures, 381. On the Schar dinger 
and other Reactions of the Fer- 
ments of Goats’ Milk, 470. Deter- 
mination of the Viscosity of Milk 
as a Means of Detecting the Addi- 
tion of Water, 569, Biorked Milk, 


-570. The Effect of Certain Dairy 
Operations upon the Germ Content 
of Milk, 571. The Origin of Some of 
the Streptococci Found in Milk, 
572. The Influence of the Fat Con- 
tent of Milk upon the Rapidity of 
Coagulation. 676. Experiments 
with the Biorisator, 7S1. Preserv- 
ing Milk Samples for Examina- 
tion, 852. Ratio between Speci- 
fic Gravity and Fat and Dry Mat- 
ter in Cow’s Milk, 948. Bacterio- 
logical Enquiry on Sterile Milk Sold 
in Brussels, 1058. The Influence of 
Foot-and-Moiitli Disease on the 
Composition of Milk and Butfcr, 
1060. The Cause of Acidity iirFresh 
Milk of Cows and a Method for the 
Determination of Acidity, 1172. 
Ability of Streptococci to Survive 
Pasteurization, T173. 

Milka, 349. 

Mill: Trial of a Roller Mill, 58. 

Millet : The V alue and Use of Millet 
Malt, 675 . The Estimation of Hydro- 
cyanic Acid ill Feeding-Stuff s and 
its Occurrence in Millet and Gui- 
nea Corn, 1 1 01. 

Milling Industry : The Balcing Qua- 
lities of Flour as influenced hj 
Certain Chemical Substances, Mill- 
ing By-products and Germination 
of the Wheat, 383, PreHminary In- 
vestigation into the Variation in 
the Physical Composition of Wheat 
Milling Offals, 473. The Reduced 
Gluten Content of Flour, 778. The 
Variation of Gluten in Wheat Flout 
and Grain, 1109. 

Mimosa dealbafa, 506. 

Moca or Cabbage Tree, Andira jamai- 
censis, 1035. 

Moors : Comparative Manuring Ex- 
periments with Calcium Cyan- 
amide, Nitrogen lime, Nitrate 
of Soda and Sulphate of Ammonia, 
105. Recent Experience and Pro- 
gress in Moor-Cultivation in Ger- 
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many, p, 313. The Htmius of Acid 
and Alkaline Peats, 31 1. The Solu- 
tion and Precipitation of Iron in the 
Formation of Iron Pan, 312. The 
Bacterial Treatment of Peat, jjro. 
I,egislation for the Protection of 
kloors in German^", 698. Chemical 
Composition of jMoor Hay Provoking 
Kxcessive lacking In Cattle, 708. The 
Utilization of Peat in, Italy, 714. 
Beckmannia er-ucaeformis Host., a 
New Grass for Moor Meadows, 732. 
Recent Experience in Farming on 
Moors, 807. A New Way of Utiliz- 
ing the 'Energy of Peat Beds, 813. 
Experience with Motor Ploughs in 
the Cultivation of Moor Sod, 84 2. 
Investigations into the Profit- 
ableness of Fen Cultivation, 848. 
Experiments with Bacterized Peat, 
982. Recent Inoculation Experi- 
ments on Virgin Spliagnum-Moor 
Soils, with Various Cultures of Bac- 
teria of Eegmninosae, 1096. Some 
Accessory Factors in Plant Growth 
an d N ut rition, 1102. 

Motor Cultivation : Experiments with 
Mer’enburg’s Motor Cultivator, 52. 
Motor Plough Trials of the German 
Agricultural Society at Klein- 
Wanzleben, 53. Maillet’s Motor 
Tilling Machine, 54. Trial of Mo- 
tor Ploughs, 266. kiew RotaT3^ Till- 
ing Machine : The Motoculteur 
365. The Motor Plough Trials at 
Litowitz and at Komotau Hagen- 
sdorf, 662. A Self-Steering Farm 
Motor, 663. Trial of Machine Plough- 
ing in Rice Fields, 841. Exj>erience 
with Motor Ploughs in the Cultiva- 
tion of Moor vSoil, 84 2. The Gar- 
rett-Crawley Agrimotor, 938. Re- 
port 'on the International Compe- 
tition of Motor Tillage Machines 
at Chaouat, Tunis, in 1914, 1039. 

Mtictma tiiilis — SHzolobium utile, 11 ^ 6 . 

Mugwort, 1009. 

Mulberry, heaves Preserved in Cold 


Storage, 758. In Turkestan, 829. 
Studies on the Chemical Compo- 
sition of Mulberry trees in Japan, 
907. Studies on the Mulberry heaf, 
1099. 

Mules : see Asses and Mules. 

Mullein, 1009. 

Mur fa muriella, 745. 

Mtisa Sapienhmh see Bananas. 

Mttsa textilis, see Abaca. 

Mutation, see Selection, and Botany, 
Agricultural. 

Myrceugenia apiculala and M. sp . 

p. IS4^, 

My r sine africana, 506. 

NANDINA DOMESTICA, 506. 

Netherlands : The Cultivation of Pop- 
pies for Opium and Seed, 636. 
Agricultural Education, p. 971. 
Improvement of Waste, hand, 812, 

New Caledonia : Live vStock, 545. 0 - 
Ostricli-Farming, 657. Production 
of Vanilla. 825. 

New Guinea : The Development of 
Agriculture, 195 and 300. Manurial 
Experiments, 319. 

Ne\v South Wales: New Varieties of 
Wheat and Oats, 994. vSome Data 
on the Animal Products and the 
Control of Rabbits, 1027. 

New Zealand : Plant Breeding and 
Selection, 226. The GravSs and Clo- 
ver Seed Industry, p, 1383. The 
Wool Clip ill the Y ear 19x3-14, 1 063 . 

Nip a friicMcans^ 738. 

Nirre, Nothofagus Pumilio, p, 1341. 

Nitragin, 609. 

Nitrates, ^>ee Manures. 

Nitrification Bacteriology and Soil 
Organisms, 

Nitrogen : Effect of the Nature and of 
the Water Content of Soils upon 
their Nitrogen Content, 98. On the 
As.similation by Plants of Nitro- 
gen in the Form of Tyrosine, Leu- 
cine and Witte’s Peptone. 11 1, 887. 
Movement of Nitrates in the Soil, 
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205- Nature and Amount of 
tlie Fluctuations in Nitrate Con- 
tent of Arable vSoils, 314, Variation 
in the Nitrate Content of the Soils 
in Scania, Sweden, 597. 

Nodon's Electrical Process, 1159. 

NorR’‘ay, The Breeds of Horses, 834. 

Nothojagus hetuloide^ and N. sp., 
p. 154^- 

Nutmeg, II. 

Oak-XRKE: In Hungary, p. 1^42. The 
Manchurian Timber Industr}^ 1015. 
Ouevcus insignis, 1131. 

Oats : In the Argentine Republic, 490. 
Field Trials with vSpring Wheat 
and Oats in Germany in 1909-10, 
727. P/Xperiments on the Value 
of Nitrate of Guanidin and Nitrate 
of Urea in Comparison with 
Nitrate of Soda and Nitrate of 
Ammonia, 815. In Sweden, 870. The 
Action of Various Electrolytes on 
the Grains of Avena saliva, 988. 
A vStudy on the Germinating 
Power of Seeds, 991. New Varieties 
of Wheat and Oats in New South 
Wales, 994. 

Ocynum pilosum, 904. 

Oilcrops : Selection of Eand for Plan- 
tation in the Tropics, ii. Gru-Gru 
Palm, 28. Some New or Little- 
known Oil Seeds and Oils 235 . Some 
New Tropical Oil Seeds, 236, Acfo- 
comia Sclerocavpa and Gru-Gru 
Oil, 237. Baobab Fruit atid Seeds 
from the East African Protectorate, 
238. Contribution to the Study of 
Hibiscus cannabinus, 239. Oils in 
the Seeds of Dumoria Fleckeli and 
Baillonella ioxisperma Pierre, 627. 
In the Italian Somaliland, 874. The 
Aleufites of Tonking, 899. The Seeds 
of Tfichilia from the Nigerian 
Sudan, 1116. See Olive etc. 

Oils various : Gru-Gru Palm Kernel 
Oh, 28, 237. Palm oil in the German 
Colonies, 195, 300. Some New or 


Little-Known Oil Seeds and Oils 

235. Some New Tropical Oil vSeeds 

236. Baobab Oil, 238. Hibiscus 
cannabimts, 239. Utilization of Para 
Rubber Seed, 240. 

Olive : In Tunisia, 749. Methods of 
Propagation of Olives, 896. Olive 
Growing in sSytia, 897. Olive Grow- 
ing in the District of Tizi-Ouzou, 
Algeria, 898. Encouragement of 
Olive Growing in Tripolitania, 975. 
Studies on the Extraction of Olive 
Oil, 1055. 

Opium see Poppy. 

Oranges : A trial of Orange Stocks 
at Peshawar, 347. The Chemical 
Composition of Florida Oranges, 
442. Production in AustraHa, 744. 

Oreodaphne californica, 506. 

Ornamental Plants : Hibiscus in Ha- 
waii, 344. Pruning Hardy Shrubs, 

lOIT. 

Ostriches : In German vSoutli-West 
Africa 2, In New Caledonia, 657. 
Rearing Ostriches in Madagascar, 
757 - 

Packin( 5 and Transport of Agricul- 
tural Products : A New Cattle 
Cart, 372. Arrangements for tlie 
Carriage of Agricultural Produce 
by Rail in France especia% on the 
Paris-Lyon-Mediterranee Co’s Sys- 
tem, 680. See also Trade Import 
and Ex^iort. 

Palma real, Roystonea horinguena, 

Palm oil see Elaeis and Oil Crops. 

Palms: Acrocomia sclerocarpa and 
Gru-gru Palm, 28, 237. Bum 

Palm, 39. Problems Concerning the 
Utilization of the Diim Palm in 
Italian Erythrea, 526. Palms Indi- 
genous in Cuba, 883. 

Panicum bidhosum and P, proluhim. 
Drought-resistant Grasses, 999- 

Papa3m in Hawaii; 642. In South 
America, 745, 
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Paprika Pepper: The Cultivation of 
Papiika Pepper in America, 343. 
Field Cultivation of Capsicum in 
j\[egleiia, Hellenic Macedonia, 527. 

Paraguay, Cotton, 1004. 

Paspalum dUataium^ p. 138^. 

Passion fruit, 744, 745. 

Pastures, see Meadows. 

Palo bianco or Varital, Drypeies glauca, 
1035 ' 

Patents see IHachinery. 

Peaches: in Spain /?. 836. In Australia, 
744. In South America 745. 

Peanut: The Selection of Land for 
Plantation in the Tropics, ii. In 
the German Colonies, 195, 300. In 
the Argentine Republic, 490. Some 
Data on Peanut P» utter, 1056. 

Pears : Present vState in Greece, 132. 
The Pk>weriiig of Pears, In 

Spain, p. 836. In Australia, 744. 
The Inlluence of Chemical Manures 
on the Keeping Qualities of Pears, 
912. 

Peas : Variation in the Hereditary 
Value of Characters in Individual 
Flowers of Pisiim sniivum, 326. On 
Differential ^Mortality with Respect 
to Seed Weight Occurring in Field 
Cultures of Pisiim sativv.ni, 327. 
Field Trials of Vegetable : Four 
Years’ Trials of Green Peas, 1909 
to T912, 820. 

Peiargonium^ 33. 

Pelu, Sophora ieivaptera, p. 1^41^ 

Peni'f^desma hiUynwea and P. leucan- 
dha^ 235, 236. 

Perfume Crops : The Cultivation of 
the Rose Geranium and its Present 
and Future Economic Conditions, 
33. Note on a I,emon-Grass from 

^ Fiji, 34, A Perfume Plant from West 

■ Africa, Popowia Capea, 35. The 
Forcing of Spanish Iris, 37. Cymbo- 
pogoit color atiis Oil from Fiji, 637. In 
Reunion, 976, Irises Used in vScent- 
Making, 1121, ^ 

Per sea Lingue^ p, 1^41. 


Persia : The Cultivation of Poppies 
for Opium and vSeed. 636. Sericiih 
tural Products, 759. 

Peru Situation of Guano, 107. Agri- 
cultural Machines PNempted from 
Customs Duties, 461. Fruit, 745. 
Prohibition of Collection of (iuaiio 
in the Ballestas Tvslaiids, 1095. 

Peta, Myreeugenia planipes, p, 1^41. 

P-jiicediimim graveolens, 1009. 

Peumo, Cryptocarya Peiimus^ p. 134X, 

Phalaris crudjonnis, 723 

Phaseolus aciUijoliits var. latifoUus, 231. 

Phasianus iorquaius , 1 5 5 . 

Philippines : Indian Cattle, 1030. 

Phytin, Studies, 44 8. 

Phytolacca dccandm, roo9. 

Pig Keeping: In Germany, p. 30. In 
Geniian South-West Africa, 2. vStu- 
dies of the Biidogenous Metabolism 
of the Pig as Modified by Various 
Factors, 41. Colour Inheritance 
in Svv'ine, 44. Pig Fattening Uxpe- 
riiiients witli Manioc Roots, 154. A 
Note on Sex Determination, 352. 
Pig Feeding Ivxperinieiits, 362. 
Protective Inoculations against 
Swine Fever in Hungary p. 707. 
Ill Argentine Republic, 490. Swine- 
pox in Young Pigs, 536. In Morocco, 
344, Fattening Pigs on Cassava., 
654. InvevStigations into the Meta- 
bolism and the Potential Kiiergy 
of P'oods in Growings Pigs, 756. The 
■Swine Raising Industry in Canada 
p. 1154. In Sweden 870. Rearing 
Pigs in Movable Pens, 1031. Com- 
parative Fxpetimeiits on Pigs in 
the State Subveutioned Breeding 
Districts of Denmark, 1:032. On 
Ovariotomy in Sows; with Ob- 
servations on the Mammary Glands 
and the Internal Genital Organs, 
J140. Pasture and Grain Crops for 
Hogs in the Pacific Northwest, 1153. 
Pig Feeding Experiments in Get- 
matty, 1x3 p 

Pigeons : Studies on Inheritance, He- • 



reditary Relations of the Principal 
Colours, 92'6. 

Pili nuts, 91 1. 

Pimpinella Anisitm, p. 26, 1009. 

Pine : in Hungary, p. isgi. The Resin 
Pine of Tonking, 1013. In Chile 
p’ 1535^ 

Pine Apple in the Philippines, 438. 
Ill Australia, 744. 

Piiion, Araitcaria imbricata, p. 1541. 

Pistachios in Greece, 132. 

Pitra, Myrceugenia multi flora, p. 1541^ 

Plant Breeding : On the Importance 
of the Structure of the Ran in the 
Selection of IVIaize, 23. The Inhe- 
ritance of Blossom Colour in Beans 
{Pliaseohts), T15. Seed Selection 
of P'gyptian Cotton in x^rizona, 
1x6. Characters of the Grain in 
Varieties of Plungarian Pedigree 
Wheat and their Hereditary Trans- 
mission, 223. Increase of the Pro- 
ductivit_v of Hungarian WTieat by 
Means of Selection, 224. A Many- 
eared Variety of Maize Obtained 
by Selection in Hungary, 225. Plant 
Breeding and Selection in New Zea- 
land, 226. Selection of Plant Breed- 
ing in Denmark, p. 41 g. Royal Hun- 
garian Institute for Plant Breed- 
ing, 323. vStudies on Variation and 
Selection, 324. The Preservation 
of Pollen, 32,5. Variation in the 
Hereditary Value of Characters 
in Tndmdual iTowers of Pimm sa- 
Hmtm, 320. On Differential Morta- 
lity with Respect to Seed Weight Oc- 
curring in Field Cultures of Pisum 
sativum, 327. A Genetic Analysis' 
of the Changes Produced by Se- 
lection in Rxperiments with Tobacco 
328. The Institute for Agricultural 
Botany and the Institute for Seed 
Selection in Bavaria, 403. Experi- 
ments on the Selection of Spring 
Wheats from Autumn Wheat in 
Hungary, 421. Hybrids between 


Tnticum monococcmn and other Spe- 
cies of Wheat, 422. The Inheritance 
of Ouantitative Characters in Maize 
423. Methods and Results of the 
Selection of Flax in Russia, 51 1. 
On the Appearance of Sterile 
‘'Dwarfs in Humuhis lAipitlm, 512. 
A Preiiminaiy- Note on the Gene- 
tics of Fragavia, 513. Root-No 
dosities of Crosses between Swedes 
and Turnips, p. 833. Breeding 
Experiments which Show that Hy- 
bridisation and ]Mutation are In- 
dependent Phenomena, 615. A Case 
of Correlation in Wheat, 6r 6. 
Rice Breeding in Java 617. To- 
bacco Breeding, in Java, 61 8. Inhe- 
ritance of the Capacity for Produc- 
tion, 719. International Factors 
connected with the Physiology" 
of Germination in Wheat Grains, 

720. Xenia in Phaseolus Crosses, 

721. The Inlieritance of Germi- 
nation Energy, Germination Ca- 
pacity and Sensitiveness to Right 
in SeedvS of Poa pratensis, 722. Phy- 
siological Correlations and Clima- 
tic Reactions in x^lfalfa Breeding 
821. Thirteen Years of Wlieat 
Selection, 889. Note on the Se- 
lection of Maize in Cambodia, 
890. Selection of Cocksfoot, DacH- 
lys glomevata in New Zealand, 992. 
Mutation in Egyptian Cotton, 993. 
Lax- and Dense-Eared Wheats, 1103, 
On the Emasculation of Giant 
Maize in Serbia, 1104. Alfalfa 
Hy bridi zation , 1x05. 

Ploughs : Trial of a Double-Fiirrow" 
Turn- Wrest Plough with Lever 
Adjustment, 267. Ditch- Excavating 
Machine, 367. iliitomatic Lifter for 
Balance Ploughs, 659, See also. 
Motor Cultivation. 

plum, in North America, 135. In 
Spain, p, 836. in Australia, 744. 

Poa prafemis and P. irivialis, 722, 
999 and p. i38y. 



Fo do carpus andina and P. chilinci, 
p. 1341, 

Pollination: The Pollination of, Fruit 
Trees in Relation to Productive- 
ness and Planting, 133. The Polli- 
nation of Coconut, 248. 

Polygonum Lapathi folium, T144. 

PomoTosa, rose apple, Jamhosa jambos, 
1035 * 

Pomegranates in Greece, 132. 

Popowia Capea, 35. 

Poppies : The Cultivation of Poppies 
for Opium and Seed in Various 
CountrievS, 636. 

PofHeria hygfometvica, p. 1541- 

Porto Rico : Studies on Acid Soils, 
100. The Red Cla^^ Soil of, 495, Bee- 
Keeping, 1033. 

Potato : Variations in Osmotic Pres- 
sure in Potatoes during Storage 
114. Mutation of Tuberous Spe- 
cies of Solanum produced under Cul- 
tivation, 232. The Prevention of De- 
generation in Potatoes, 336. The 
Khect of the Weight of Seed Pota- 
toes Upon the Succeeding Crop, 
337- The Amyloineter, a New 
Apparatus for Hstimatiug the 
Starch Content of Potatoes, 338. 
A Society for Promoting the Culti- 
vation and Economic Utilization 
of Potatoes 339. Selected Strains 
of Htmgarian Potatoes, atid their 
Productivity, 429. Manurial Ex:- 
perinients with Potatoes in Plungary, 
1913, 430. A New Process 'of Pre- 
paring Potatoes for Acid Ensilage 
■with Pure Cultures of Lactic Bac- 
teria, 474. In Argentine Republic, 
490, “Germania"' Potato Esiccator 
with Oil Heating, 56.1. Utilization 
of Potato 645, Potato- drying Works 
in the German Empire, 674. For- 
mation of Aerial Tubers in Pota- 
toes, 729. New Blight-proof Variety 
of Potatoes, 996. 

Poiiltrj’’ : Production, and Export in 


Tripolitania, 45. Reciprocal Crosses 
between Reeves’ Pheasant and 
the Common Ringneck Pheasant 
Producing Unlike Hybrids, 155. 
Fowl House for 80 or loo Fowls, 
163. A Further Stiid}^ of Size Inhe- 
ritance in DiickvS, with Observa- 
tions on the Sex Ratio of Hybrid 
Birds, 353. Rudimentary Parthe- 
nogenesis in the Golden Pheasant, 
354. Early Identification of Good 
Hens, 363. Tw^elve Months Poul- 
try Laying Competition, 452. Some 
Physiological Observations Regard- 
ing Phunage Pattern, 453. The 
Odour of the Flesh of the Coot, 454. 
The Influence of the Male Parent 
on the Character of the Egg-shells 
in Fowls, 655. vSeaweed for Pack- 
ing Birds, 656. Poultry- Farming 
in Canada, 658. Chicken Rearing, 

837. Experiments on Egg Laying 
in Difterent Breeds of Poultry, 

838. In Sweden 870. Preliminar)?- 
Notes on the I-Ieredity of Certain 
Characters in a Cross between 
Silky and Yokohama Fowls, 925. 
Winter Egg Records in Ireland, 932. 
Report on the Poultry Industry 
in South Australia, p, 1400. At- 
tempts at Breeding the Great 
W’hite Heron and the Buff-backed 
Heron in Madagascar, 933. Eleusi- 
neindica,Qxowioot Grass, in Queens- 
land, Dangerous t(j Stock, 1016. 
Poultry Conditions in Indiana, 
1033. Egg-Laying Competitions in 
Australia, 1034. Research on the 
Transformation of Energy in the 
Domestic Fowl, 1142, 

Press Binder : vStraw PreSvS Binder 
with Groups of Arms working 
together, 1041. 

Prosopis Siliquastrum and .P. Tama- 
rugo, p, 1541. 

Prumnopiiys ekgans^ 506 and p, 1S4X. 

Psamma arenana, 812. 

Psidium Guajava, 745. 
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Ps3^cliroiiieter : An Improved Cog Psy- 
cliTometer, 808. 

Pu erarici Tlnmber^i ana, 43 2 . 

Pump ; Trial of a Pmnp for THpiid 
Manure, 16 1. Pump tor Watering 
Cattle worked by the Animals 
themselves, 767, 

Punim Gram alum var. Legrellei, 506. 

Pyrites : vSiilplmt and Pyrites Used 
as Manure, 18. 

OuKBRACHO in Argentina p. 10, 

Ouercus suber and0. Sp., 506. InHun- 
gaiy, p, isgi. Manchurian Timber 
Industry, 1015. Q, pedunculata, p. 

Q' ins ignis, 1131. 

Ouillai, Qtiillaja saponaria, p. 1541. 

Rabbit: Some Data on the Animal 
Products and the Control in New 
South Wales, i<)i3, 1027. 

Rada], Lomatia denlata, p. 1^41. 

Radium : The Use of Radium as a 
Means of P’^orcing Plants, 221. 
Inhiienee of Radioactive Emana- 
tions on Vegetation, 322 * The In- 
fluence of Radioactive Emanation 
on Yeasts and Alcoholic Fermenta- 
tion, 1053. 

Rain : The Composition of Rain-wa- 
ter Collected in the Hebrides and 
in Ireland, 202. Rainfall as a Deter- 
minant of vSoil Moisture, 203. The 
Relation between an Abundant 
Rainfall and the Production of 
Coffee, 243. Rainfall and Spring 
Wheat, 305. Relation of Precipita- 
tion to Tree Growdh, 306. The 
Economic Value of Tropical Rains, 
408. Chemical Composition of Rain 
in South Africa, 494. 

Rauli, Nothophagm procera, p. 1^41. 

Reana luxuvians, 518. 

Reaper-Thresher, 1040. 

Refrigeration : Trial of a Refrige- 
rating Installation, t6o. Mulberry 
I^eaves Preserved in Cold Storage, 


758. Refrigeration in Wine Making 

945- 

Rehmannia angulata, 506. 

Reunion : Production of Vanilla, 825. 

Rhizophora mucronata, 436. 

Rhododendron oampylocarpum, 506. 

Rice : The Influence of Salts Common 
in Alkali Soils upon the Growth 
of the Rice Plant, 13, The Classi- 
fication of Cultivated Rice, 118. 
The Gases of Swamp Soils ; their 
Composition and Relationship to 
the Growth of the Crop, 119. The 
Rice Soils in Hawaii, 316. The 
Physiology of the Germination of 
335- The Determination of 
the Oualitv^ of Starch in Rice Grains 
61 1. Rice Breeding in Java, 617. 
Feeding Experiments with Rice 
Gluten Food, 646. Trial of Machine 
Ploughing in Rice Fields, 841. A 
New Esiccator for Paddy, 843. Se- 
negal Perennial Rice as Forage, 
998. On the Botanical Origin of 
Cultivated Rices, 1 1 1 1 . 

Root Crops : Tacca umbmnmi, a Starch- 
producing Plant in Madagascar, 
26. Mutations of Tuberous Species 
of Solanum produced under Cultiva- 
tion, 232. DaUmhertia popuUjolia : 
an Edible Plant in Mexico, 730. In 
the Italian Somaliland, 874. 

Roystonea horinguma, 1035. 

Roble de hlagellanes, Nothofagus he- 
htloides, p. 1541. 

Rubber : Selection of I^and for Plan- 
tation in the Tropics, ii. The Rub- 
ber Crisis, 29. An Improvement in 
the Method of Preparing Brazilian 
Rubber, 128, The Standardisation of 
Plantation Rubber, 129. In the 
German Colonies, 195 and 300. On 
the Coagulation of the Latex of Ma- 
nihoi Glaziowii, 521. The Coagulation 
of the Latex of Hevea and its Bear- 
ing on the Strength of Rubber, 522, 
Hevea in Cochinchina, 629, Influence 
of the Partial Removal of the Bark 
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on the Yields oi Latex in Manhihot 
Glasiovii 630. Rubber- testing Ma- 
chinery at the Imperial Institute, 
661. Tapping Trials with Fmitumki 
elastica in the Belgian Congo, 737. 
In the Italian Somaliland, 8 70. Re- 
cent Data on Rubber Plantations, 
1117. Tapping and T appiiig Systems, 
II iS. A Latex Hydrometer, ti6o. 
The Influence of Kitrogen Com- 
pounds on the Vulcanization of 
Rubber, 1171. See also Hevea, Ma- 
niliot etc. 

Rue, looQ. 

Rumania : \diie Growing and Wine 
Making, 10T2. 

Rural Lconom}^ : The Profitableness 
of Present Day Sheep Keeping in 
Germany, especially in Comparison 
with Cattle and Pig Keeping, p. 30. 
Some Profitable and Unprofitable 
Pamis in Ne^v Hampshire, 60. The 
Private Lconomic Conditions of 
Moravian Peasant Fanners 61 . Farm- 
ing Conditions in the Department of 
Puy-de-Dome, France, 62, The Pro- 
fitableness of Milk Farms, 63. Farm- 
ing on the Share System, and Mono- 
graph of a Large Estate worked 
on this System during the Period 
from 1891 to 1910, 16 p Situation 
and Prohlenis of Live Stock Breed- 
ing and Keeping in Modern Inten- 
sive Agiicultute, 165. Intermedi- 
ate Valuation of not Market- 
able Produce of the Farm in Agri- 
cultural Book-keeping, 166. Cause 
of Difference of Income in Two 
Pure-bred Dairy Cattle Farms, 167. 
Sugar-Beet Farming in Austria- 
Hiiiigar\p 1 68. Cost of Rearing a 
Calf, 169. Observations on the Prac- 
tice and Profitableness of Bee-keep- 
ing in Switzerland, 170. Founda- 
tion of a Land \^aluation Office by 
the Swiss Peasants’ Association, 
171. The Significance of the Fluctu- 
ation in the Price of Cereals for 


the Profitableness of the Mora- 
vian Peasant Farming, 276. The 
Amortization of the Capital in 
Buildings in Swnss Agriculture, 277. 
Proposals for Reform of the Valuation 
System based on the Inherent Capa- 
city of the Soil ( ‘ ' Bonitierungstaxe ”) , 
278. Form of Agricultural Agree- 
ment for the Cultivation of Sugar- 
cane, io. 428. A Farm Management 
Surv^ey of Three P.epresentative 
Areas in Indiana, Illinois and Iowa, 
375- Silesian Grazing Farms, 376. 
Two Years’ Results from the Coope- 
rative Pasture at Coswng, Germany, 
377. The Cost of Milk Production 
in the Countries of Kent and Sur- 
rey, 378. The Depopulation of the 
Country, 379. Inlluence of the Dis- 
tance from the Market on Farm- 
ing in Fifty Moravian Fai'ms, 465. 
Types of Agricultural Holdings in 
Northern Tripoli, 466. The Re- 
cent Valuation of Land Other than 
Building Land in France, 467. 
Cost of Production, IMarketing and 
Exporting Wheat in Canada, 46S. 
The Cost of Raising a Dairy Cow, 
469. The Economic Importance 
of Beet Growing, 567. The Con- 
sumption of Artificial ^Manures in 
Intensive Agriculture, 568. The Econ- 
omic Limit of Sugar-Beet Growl- 
ing, 665. Work and Wages of Foreign 
Labourers in Prussia 666, COvSt of Pro- 
duction of Milk and Beef, 667. The 
German Imperial Commission of 
1912-13 on the Cattle and Meat 
Trades, 668. The Statistical Me- 
thod and its Value for the Econo- 
mics of F'arming, 769. Principles oi 
Exact Investigations in Agricul- 
ture, 770. Giving Farm Labourers 
a Personal Interest in their Work, 
771. Piece-Work in German Fann- 
ing, 772. Reclamation and Improve- 
ments in the Roman Campagna, 
773. vStatistical Research on Farm 
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Produce, 845. Tlie Position of Non- 
Breeding Dairy Farms in Modern 
Agriculture, S46. Investigations into 
the Profitableness of Fen Cultivation, 
848. The Cost of Establishing an 
Orchard in Tasmania, 849, Book- 
keeping vStativStics on the Profit- 
ableuCvSS ol Bee-Keeping in Swit- 
zerland in 1912-13, 943. Scale of 
Points for Judging a Mixed Dairy 
Farm, 102G. The Influence of Ma- 
chines and Implements upon the 
Profitableness of Farms of DiHe- 
rent Sizes, 1047. The Agricultural 
Eabourers Required on Farms under 
100 Hectares (247 Acres) in. Extent, 

1048. Influence of Economic Condi- 
tions on the Methods of Farming, 

1049. The Influence of the Prices 
of Agricultural Produce upon the 
Farming Conditions in Switzerland, 

1050. On the Selection of Crop Rota- 
tions, 1164. Comparative Cost of 
Food for a Heifer, Stall-fed or at 
Grass, up to her First Calving, 1166. 
A Metayer’s Family in Chianti 
(Tuscany), 1167. See also Book- 
keeping. 

Russia : Farming on the Share 
System and Monograph of a Large 
Estate worked on this System dur- 
ing the Period from 1 891 to 1 910, 1 64. 
The Manufacture of Agricultural 
Machines and Implements, 562. The 
Odessa Cattle and IMeat Supply, 
1062. 

Ruia graveolenSf 1009. 

Rye-GravSs in India, 341. The Food 
Value of, 540. 

vSack : vSimon’s “ vStar ” Sack Cleaner, 

37 ^ • 

Salts Common, i>ee Sodium Chloride. 

Salvia dichroa^ 506. 

SambvtcMs nigra^ 1009. 

vSamoa : Some Data on the Agriculture 

' of, 300, Manurial Experiinents, 319. 

Sandy Soils: Comparative Manuring 


Experiments with Calcium Cyan- 
amide, Nitrogen Lime, Nitrate of 
Soda and Sulfate of Ammonia, 105. 
Quantitative JMineralogical Ana- 
lysis, 208. Siiaeda fruHcosa for the 
Fixation of Shingle Beaches, 245. 
In Mongolia, 329. Improvement in 
the Netherlands, 812. 

Schools of xAgriciilture see Education. 

Screw Bean, Prosopis pitbescens, 1127, 

Scrophularia nodosa, 1009. 

Seeds ; Studies on Difi’ereiitial Mort- 
ality^ in the Germination of Bean 
Seeds, no. Seed Control in Austria, 
p. 3gg. The Institute lor Agricul- 
tural Botany’- and the Institute for 
Seed Selection in Bavaria, 403. The 
Farmers' Seed- Growers’ Cooperative 
Association in Wisconsin, 514. Re- 
port on the Work of the State Seed- 
testing Station in Denmark in the 
Year 1912 -13, 515. Impurities in 
Seeds in Victoria, Australia, 516. 
The New Standards adopted in 
Germany^ for the Trade- in Sugar- 
Beet and Mangel Seeds, 594. Action 
of Thorium on Seeds, 614. Impuri- 
ties in Seeds, 619 and 724. Argen- 
tine Lucerne Seed, G23. Researches 
on the Germination Capacity and 
on the Capacity of the Plumule to 
Emeige from the Soil, 723. Innova- 
tion in the Danish Trade in Seeds 
of Root Crops, S91 . Hie Longevity 
of Some Common Seeds, 892, Stu- 
dies on the Pollination of Imeerne 
in its Relation to Seed Production, 
894. The Grass and Clover Seed 
Industry^ in New Zealand, p. 138^, 
A Study on the Germinating Power 
of Seeds, 991. Seed Experiments 
in Flax in Ireland, 1001. Machine 
for Pickling vSeed Wheat, 1043. 
Tree Growth and vSeed, 13:06. The 
, Controlling Influence of Carbon 
Dioxide in the Maturation, Dorm- 
ancy and Germination of Seeds, 
1T07, 
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Seeder see Drills. 

Seedless Poineloes in Siam, 441 and 
1126, 

Selection of Plants see Plants Breeding. 

Senegal: Cattle-Breeding and Deal- 
ing, 652. 

Sericulture : On the Z3\gotic Constitu- 
tion of Dominant and .Recessive 
Whites in the Silkworm, Bombyx 
mori Do 147. Degislative Measures 
Relating to the Trade in Silkworm 
Dggs. Knquir}’' made the Inter- 
national Institute of Agriculture, 
2 98. The Silk Industry in Japan 
during the Reign of the Late Empe- 
ror Meiji, 455. Comparison between 
Silk Cocoons produced by feeding 
the Worms on Standard or Dwarf 
Mulberr}^ leaves, ' 456. In Mada- 
gascar, 555. In Kien Chang, 556. 
Mulbexr}^ Leaves Preserved in Cold 
Storage, 758. Sericultural Products 
in Persia, 759. Contribution to the 
Study of vSericulture in Indo-China, 
839. The Crisis in Italian Sericul- 
ture and the Measures for Avert- 
ing It, p. 1263. Economical Me- 
thods of Rearing vSilkworms, 1036. 
Report on Sericultural Experiments 
in France, 1037. The Silk W^eaving 
Industry of Aiiiarapura, Burma, 
1156. Researches in Cambodia, 1 157. 

Servia : Agriculture, 90. The Cultiva- 
tion of Poppies for Opium and Seed, 
636- 

Sesam : In the German Colonies, 195. 
The Toxicity of Soil to Cabbage 
after a Crop of Sesame, 210. 

Shade Plants : DoHchos, 906- Inga, 
^035. 

Shaftal, 'Trifolium, fesupinatum, 34T. 

Sheep Keeping : The Profitableness of 
Present-da3" Sheep Keeping in Ger- 
many, especiaUx’- in Comparison with 
Cattle and Pig keeping, p. 30. Afri- 
can Sheep, Wool Sheep, Persian 
Sheep in German South-West A- 
frica, 2. Malignant Oedema in Sheep 


40. Stock Froductioii in Tripoli- 
tania, 45. The Zackel Sheep in 
Bosnia and Herzegovina, 153. In 
Italian vSomaliland, 357. The Dis- 
tribution of the W^ild Sheep in Rela- 
tion to Watersheds, 361 . Abortion 
in vSheep, .p'}6. In Argentine Re- 
public, .490. IMorocco Sheep and 
their Products, 551. Development 
and Prospects of Sheep Breeding for 
■Wool in German South-West Afri- 
ca, 552. The Shower-Bath S3^stem 
of Sheep Dipping, 566. Karakul 
Sheep in the Argentine, 653. For- 
mation of a German Sheep-breeders’ 
Union, 835. In Sweden, 870. 
Breeding of Karakul Sheep in the 
United States, 929. The Sheep Mag- 
got Fly [Calliphura nf ft facies) and 
its Parasite, 1017. Origin of Kara- 
kul Sheep, 1352. 

Sheep’s Fescue, p. 13S7. 

Shows : 9, 95^ ^ 97. 3^^.^ 49L 593? 

702. 

Shuman Sun Power Plant, 364. 

Sick Soils Culture Experiments, 14. 

Silky Oak, 824. 

Sisal Hemp, Selection of T.and for 
Plantation in the Tropics, 11. In 
the German Colonies, 195, 300. Aga- 
ve Sisalana and Fourcvoya gigantea 
at Cape Verde, 11:15. 

Sisyrinchiuni sifialimiy 506. 

Skins see Hirles. 

Snow : Recent Studies of Snow i.n the 
United States, 307. 

Sodium Chloride : Effects on Cultiva- 
tion of Rice, 13. As a Manure ; New 
Investigations Carried out in Sweden 

4x7- 

Soil : The StiuL" of Agricultural Geo- 
log}^ in Italy, p. ig. The Selection of 
Land for Plantation in the Tropics, 
1 1 . The Soil Solution and the Min- 
eral Constituents of the Soil, 

The Influence of vSalts Common in 
Alkali vSoils ujpon the Growth of the 
Rice plant, 13. Culture Experiments^ ^ 



on Sick Soils, 14. of tlie Na- 

ture and of the Water Content of 
Soils upon their ISiitrogen. Content, 
98. The Displacement of Potash 
in B'elspar b}" Cei'tain Substances 
Kinployed as Fertilizers, 99. Stu- 
dies on Acid Soils of Porto Rico, 

100. Bright Virginia Tobacco Soils, 

10 1 . vSelective Adsorption by Soils, 
204. Movement of Nitrates in the 
Soil, 20 5 . The Aluminium Reduction 
Method as Applied to the Deter- 
mination of Nitrates in " Alkali 
Sods, 206. Study of Hungarian 
Soils by Means of their Water Sol- 
utions, 207. Quantitative Minera- 
logical Analysis of Sandy Soil, 208. 
The Toxicity of Soil to Cabbage 
after a Crop of Sesame, 210. On a 
New Method of Measuring the Ca- 
pillary Tift of Soils, 308. On Osmo- 
sis ill Soils : The Efficiency of the 
Soil Constituents as vSemiperme- 
able Membranes, 309. Estimation 
of the Surface of Soils, 310. The 
Hxmius of Acid and Alkaline Peats, 
31 1. The Solution and Precipitation 
of Iron in the Formation of Iron 
Pan, 312. Ferrous Iron in Soils, 313. 
The Nature and Amount of the 
Bluctuations in Nitrate Content of 
Arable Soils, 314. The B^ffect of 
Heat on Hawaiian Soils, 315. The 
Presence of some Benzene Deriva- 
tives in Soils, 409. The Question 
of Soil Maps, 411. Manures and 
Manuring : Sodium Chloride as 
a Manure ; New Investigations 
carried out in Sweden, 417. Sepa- 
ration of Soil Particles according 
to their Specific Gravity and the 
Relations between Plants and Soils, 
704. Rocks and Soils in their Rela- 
tion to the Nutrition of Plants, 705. 
A Further Case of Soil Sterility in 
the Dutch East Indies, 706. Rela- 
tions of Certain Higher Plants to 
the Formation of Nitrate in Soils, 


707. The Influence of .Lime as Quick- 
lime and Carbonate on the Physical 
Condition of Various Soils, 71 1. Dis- 
tribution of Soil Particles, 809. The 
Red. Clay Soil of Poilo Rico, 495. 
Humus in California Soils, 599. 
Soils with a Mineral Acidity, 600, 
980. The Influence of Irrigation 
and Crop Production on Soil Ni- 
trification, 601. The Action of Man- 
ganese in Soils, 613. A New Method 
of Determining the Densitj' and 
Porosity of Soil and Rocks, 876. A 
Nevr Method for the Determination 
of Soil Acidity, 877. The Influence 
of Sulphur on Soil Acidity, 979. The 
Influence of the Osmotic Pressure 
of the Soil sSolution on the Growth 
of Spring Wheat, 987. The Esti- 
mation of Phosphates in Soil Ex- 
tracts, 1088. Experiments in Till- 
ing the Soil by Means of Explo- 
sives, 1092. 

Soils, Acid : Studies on Acid Soil of 
Porto Rico, 100. Soils with a Mine- 
ral Acidity, 600. Acid Mineral Soils, 
980. 

Soils, Alkali : The Influence of Salts 
Common in Alkali Soils upon the 
Growth of the Rice Plant, 13. The 
Aluminium Reduction IMetJiod as 
Applied to the Determination of 
Nitrates in “ Alkali Soils, 206. 
A Further Case of Soil Sterility 
in the Dutch East Indies, 706. 

Solanum Dukamam, 1009. 

Somaliland: Stock Breeding in South- 
ern Italian Somaliland, 257. The 
Experiment Farm at Genale, 874. 

Sophora tetrapfera, p. 1S41. 

vSorghum : The B^stimation of Hydro- 
cyanic Acid in Feeding-Stufls aiid 
its Occurrence in Millet and Guinea 
Corn, 1 10 1 , The Use of Sweet vSor- 
ghum as a Source of Commercial 
Sugar or as Fodder, 1119. Poison- 
ing by Sorghum halepmse, 1135. 

Sorindea oleosa ^ 236. 



Southernwood, 1009. 

Sowing: In Sweden, 870. llxperi- 
ments with Antimin Sown Crops in 
Ontario in 1 91 t , 1 1 1 o. 

Spain: Legislative Measures Relating 
to the Trade in Silkworm Eggs, 298. 
Present %State of Fruit Growing, 
f. 8^6^ The Cultivation of the Sugar- 
cane in the South of Spain, 900. 
Irrigation, 981. The New Potash 
Deposits, 983. IMarket Gardening, 
1124. vSpanish Wines, 1169. 

Spifea Vlmaria, 1009. 

Spondias, 745, 1035. 

Sprayer : RandeU’s Drv' Sprayer, 1044. 

Spring-tooth Harrows, 56. 

Stahle : Cheap Stable WAlIs. ^63. 

Starch : Tacca umhrarum, a Starch- 
producing Plant ill Madagascar, 26. 
The “ Aniylometer ” ; a Neiv Appa- 
ratus for Estimating the Starch 
Content of Potatoes, 3 38. Compo- 
sition of Various Starches, 610. 
The Determination of the Quality of 
Starch in Rice Grains, 61 1. 

Stations, Agricultural and Experi- 
mental : Recent Work of the Royal 
Hungarian Station of Biology and 
Animal Nutrition, p. 432. Experi- 
ments with Plots of Diiferent 
Sizes, 699. The V’ork of the Biiiten- 
zorg Botanic Gardens for 1913, 700. 
The Experiment Farm at Genale, 
Italian Somaliland, 874. Reorgani- 
zation of the Experimental Garden 
at Hamnaa, near Algiers, S75, The 
Royal Colonial Garden at Palermo, 
977. Report of the Work of the 
Experiment Stations and Experi- 
ment Fields of Aimain, 1913,, 1086. 

Storing of Agricultural Products : 
Variations in Osmotic Pressure in 
Potatoes during Storage, 114. The 
Respiration of Fruits and Growing 
Plant Tissues in Certain Gases, with 
Reference to Ventilation and Fniit 
Storage, 477. The Successful Stor- 
age of Californian Table Grapes, 


478. Agricultural Storehouses in 
Bavaria, 784. The Preparation of 
Ensilage, 1143. Experiments 011 
vStoring Swedes during the Winter 
in Denmark, 11 So. See alsoy Ensil- 
age, Refrigeration, etc. 

Straw r-Iniiuence of Straw on the Uti- 
lization of the Organic Nitrogen of 
Manures, 712. The Value of Dif- 
ferent Rinds of S^traw as Fodder, 83 2 . 
Straw Press Binder with Two Pin- 
cer-like Groups of Arms working 
together, 1041. 

Strawberries : A Preliniinaiy’^ Note on 
the Genetics of Fmgaria, 513. Warm 
Baths for Forcing vStrawberries, 
52 8. The Iniiuence of Soil and Ma- 
nures on the Yield, Chemical Com- 
position, vSize and Quality of Straw- 
berriCvS, 8 >8. 

Stump Burning to Reclaim " Logged- 
off Lands 937. 

Sty : Pig-sty with Device for Pro- 
tecting and . At'arming Sucking 
Pigs, 942- 

Suaeda fritticosa, 245. 

Suckling Clover, p. 1387, 

Sudan; The Frequency of Low Tem- 
peratures in the Sudan and its 
Effects on the Cotton Crop,' 304. 
The Seeds of THchilia from the 
Nigerian vSudan, xri6. 

Sugar Beets : New Beet Seed Dib- 
bling Machine, 1:37. vSugar Beet 
Farming in Austria-Hungary, 168. 
Distribution of Manure in Drills : 
Results obtained in Blxperinients on 
Barley, and vStigar Beets at Hat van, 
Hungary, in 1912, 218. Selection 
in Denmark, p. 41 g. The Cultiva- 
tion of Sugar Beets in the Island 
of S. Miguel in the Azores, 434. 
The Economic Importance of Beet 
Growing, 567. The New Standards, 
adopted in Germany for the Trade 
in Sugar Beet and Mangel Seeds, 
594. The Economic Limit of Sugar 
Beet Growing, 665. Analysis of Su- ' 
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gar Beets, 739. Sugar-Beet B;xperi- 
xn exits ill Ireland, 901. Connection 
between Available sSpace, Weight 
and vSugar Content of Beets and 
Mangolds, S23. Innovation in the 
‘Danish Trade in Seeds of Root- 
crops, 89 1. 

Sugar Cane: The Stoniatal Charac- 
teristics^)! Sugar. Cane, 24. The Bx- 
periiiiental Brror in Sampling Su- 
gar Cane, 125, Cultivation of, in 
the Argentine l^epublic, p. 424 and 
490. In the German Protectoi-ates, 
300. Process and Apparatus for the 
extraction of vSugar Cane J nice, 370. 
Comparative Water Absorption of 
Sugar Cane Plants when Suffer- 
ing from Sereli Disease, 632. Cul- 
tivation of the Sugar Cane in the 
South of Spain, 900. Agriculture 
in Reunion, 976. 

Sugar crops : The Industrial Uses of 
Maize when Cultivated for Sugar, 
631. The Nipa Palm as a Commer- 
cial Source of Sugar, 7 38. The Use 
of Sweet Sorghum as a Source of 
Commercial Sugar or as Fodder, 
II jg. See also Sugar Cane, Sugar 
Beets. 

Sugar Industry : The Use of Hydro- 
sulphites in the Manufacture of 
Beet Sugar, 70. Process and Appa- 
ratus for the Extraction of Sugar- 
cane Juice, 370. 

Sulphur and Pyrites used as Manure, 
18. Influence of Sulphur, 503. The 
Influence of Sulphur on Soil Aci- 
dity, 979. 

vSumati-a : Recent Data on Rubber 
Plantations, 1117. 

Sun : The Shuman Sun Power Plant, 
364. 

Sweden : Present Organization of 
Agricultural Meteorology, p. 6, 
Trials of Agricultural Machines, 
p, 158. Variation in the Nitrate 
Content of the Soils in Scania, 597. 
Breeding Ardenne Horses, 754. Agri- 


culture, 8 70. Work of the 'Ento- 
mological Section of the Swedish 
Central Agricultural Experiment 
Station, during the Years 1907-14, 
p. 1410. The Control of Plant Dis- 
eases, p. 1546. 

Sw^'eet Potato as a Cover Crop in Coco- 
nut Plantations, 120. 

Switzerland : Observations on the 
Practice and Profitableness of Bee- 
Keeping, 170. Foundation of a Band 
Valuation Office by the Swiss 
Peasants’ Association, 171. The 
Amortization of the Capital in 
Buildings in Swiss Agriculture, 
277, Book-Keeping Statistics on the 
Profitableness of Bee-Keeping, 943. 
Fish Breeding in Switzerland in 
1913, 103S. The Influence of the 
Prices of Agricultural Produce upon 
the Farming Conditions, 1050. 

Sylviculture, see Forestry. 

Symphytum officinale, 1009. 

Symphonia laevis and S, Louveli, 1133. 

Syrmaticus veevesi, 155. 

TaCCA tTMBRARUM, 26. 

Tahiti : Production of Vanilla, 825. 

Tamarugo, Prosopis Tamarugo, p, 1341. 

Tanacetum vUlgare, 1009. 

Tangerines in Australia, 744. 

Tanning and Colouring Matters : Se- 
lection of Bands for Plantation in 
the Tropics, ii. The Most Important 
Tannin Yielding Plants of German 
East Africa, 436. Recognition of 
Tanning and Colouring Matters by 
Means of the '' Mulliouse Band ”, 
525. In the Italian Somaliland, 870. 
See Acacia, Ouercus, etc. 

Tansy, 1009. 

I'araxacum officinale, T009. 

Tavolo, 26. 

Tea : vSelection, 244. “ Autumnal Fla- 
vour ” of Tea, 524. Manuring Ex- 
periments at Peradeniya, 1120. 

Teck, 250. 

Temu, Myreeugenia Temu, p. 1541. 
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Tefiin,n>'j';?k 7 'i 7 A^i£T irichospcruui, p. 154^^ 

Tepti, Tepnalia siipularis, p. 1541^ 

Teiicrium frulicans, 506. 

Teitcrimn Scorodo-nia, 1009. 

Therminalia Chchitla. 436. 

Tliorn Apple, 1009. 

Tiaca, Caldehtvia panmtlaia. p. 

Tillage and Methods of Cultivation : 
G-rowing Crops in Western Ne- 
braska, 41 5. Mechanical Tillage Ex- 
perinieiits at (d rig non, France, 457. 
Teclinical Precautions Necessar3^ 
in the Electrification of Crops, 604. 
Tillage Experiments in Algeria, 709. 
Trials of the Zehetmayr jMethod of 
Drilling Cereals carried out in 
Sweden 710. The PflTect of One Crop 
upon Another, 716. Iniiuence of 
Economic Conditions on the INIe- 
tliods of Farming, 10,49. Experi- 
ments in Tilling the Soil by jM'eans 
of Explosives, T092. 

Timothy, p. 13S7. 

Tobacco : The Selection of Land for 
Plantation in the Tropics, ii. In 
the French' Colonies, 31. Turkish 
Tobacco in the Cape Province, 32. 
Bright Virginia Tobacco Soils, loi. 
Manuring Tobacco by Spraying the 
Iveaves vith Solutions of Potash 
Salts : ’ Experiments in Flmigarj;^, 
130. Tobacco vStalks as a Fertili- 
zer, 21 1. Purchase of Tobacco made 
by the State, Monopoty in IIungar\’' 
in 1912, 242. A Genetic Analysis 
of the Changes produced by Se- 
lection in Experiments with To- 
bacco, 328. In Argentine 'Republic 
490. Report of the Imperial Eco- 
nomic , B otanlst for Indi aT9T3, 502. 
Tobacco Breeding in Java, 618. 
^^Tanurial Experiments with To- 
bacco, 741,. Nicotine in the By^- pro- 
ducts of the Cultivation of Tobacco, 
S26. Ill the Italian Somaliland, 874. 
In Reunion, 976. Two Crosses of 
Strong Tobacco in Italy, 1007. The 
Chemical Composition of the To- 


bacco ITanl ill its Xh-irksus Stages 
of Groivtli, 1008. The Hfect of 
Shading 011 the Transjairation and 
Assimilation of the Toliacco Plant 
in Cuba, 1122. 

Togo : The Development of Agricul- 
ture, 195 and 300. Maiiiirial I'xperi- 
inents, 319. 

Tosaka mold ic>57. 

Tractor ; Raiisome’s Steam Traction 
Engines, 262. The “Detroit’' Rein- 
Steerage Gasoline Tractor, 366. 

Trade, Imports and Exports of Agri- 
cultural Products: Stocb- Breeding 
in Tripolitania. The Export of 
Stock and of the Products of 
the Stock-Breeding IiK.lustry, 45. 
Sulphate of Copper : Ih’od.uctioii, 
Trade and Consiituptioii, 108. In 
the German Colonies. 193. Seed 
Control in Austria and its Effects 
upon Agriculture and Trade, 
p. 2gg, Eegislative Measures Relat- 
ing to the Trade in vSilkwonn Eggs, 
298. The Cultivation and Commerce 
of Aniseed, 437. Cost of Ih'odiiction, 
Marketing and Exporting Wheat 
in Canada, 468. The New- Standards 
adopted in Germany for the Trade 
in Sugar-Beet and Mangel vSeeds, 
59i. Cattle-Breeding and Dealing 
ill Senegal, (152. The German Impe- 
rial Comniivssion of 1912-13 on the 
Cattle and Meat l'ra<ies. 66 S. Ar- 
rangement for the Carriage of Agri-^ 
cultural Ihoduee Iw Rail in France, 

' especially on the Paris-Eyon-M'e- 
diterranee Co's vSystem, (>8o. Agri- 
cultural Storehouses in Bavaria, 
784. In Sweden, 870. vSome Data 
on the Animal Products and the 
Control of Rabbits in New vSouth 
Wales, 1027. 

Tnchilia, 1116. 
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PLANT DISEASES 


A) INDEX OF SDBJBCTS. 


Abtks GRandiS : XA'ood- destroying 
Fungi, 962 

Abies pectinaia : Injmious Insects 
observed in Ireland, 86. 

Abu el mum, 963. 

Acacia : Uganda Coccidae, 293. A. 
amhica host of Pseudo coccus fila- 
meniosus, 697. 

Accena ovina and A. Sanguisovhae or 
" sheep burrs 88. 

Acanthosoma haemorroidale, 86. 

Acer. Wood- destroying Fungi which 
Grow on Both Coniferous and Deci- 
duous Trees in the United States 
of America and in Europe, 962. A. 
sacchafinunii 398. 

Acheta mono, an Orthopterous Insect 
injurious to Sisal in German East 
Africa, 194. 

AcoHiia gradlsii on Cotton, 690. 

Acrida turrita on Tobacco, 690, 

Acridium lineahim on Tobacco, 690. 

Acrocercops sp., 1195, 

Acrotylus patmelis on Tobacco, 690. 

Adof&tus hiftellus, 391; A. vestUus, 
869. 

Aecidmm : A. Grossulanae, 76. A. 
Epimedii, 481. A. Mon, 578. A. 
par He on Loranthus, 787. 


Africa: Parasites of the Fruit Fly, 
190. Acheta movto injurious to Sisal 
in German East Africa, 194. On 
the Occurrence of Aphis maidis in 
West Africa, 487. Pseudococcus 
meniosus on Tropical Trees, 697. 
Leaf Spot Disease of Sisal in German 
East Africa, 7 85. 

Agave rigida var. sisalana, see Sisal. 

Agrilus higuttatus, 76. 

Agriotes sp., in Sweden, p. 1^46. 

Agromyza: A. pusilla on Alfalfa, etc., 
in U- S. A., 87. A. pruinosa on Be- 
tula nigra, in U. S. A., parasitised 
by SympJia agromyzae, 591. 

Agropyron : The Occurrence of Rust 
Spores, 73. Notes on the Biology 
of Leather Jackets, Tipula olera- 
cea, g6i\. Experiments on the Food 
Requirements and Growth of Couch, 
Agropyron repens, 1191. 

A gratis : A. corticea on Tri folium 
pratense, 292. A. segetum, 86. 

Air a caespitosa, p, 303. 

Alang-Alang, 250. 

Alhizzia Lehhek, host of Pseudococcus, 
plamentostis, 697. 

Aleyrodes vaporiarum on Azalea in- 
dica, 297. 


The figures in italics refer to the nimiber of the page, the others to the iitimber of 
the abstract. 
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Alfalfa : T'lie Serpentine Leaf-miner, 
Agromyza pusiUa.y 87. 

Algeria: The Rotting of Bnndies of 
Grapes prodnced b}’ Phoma sp., 
80. The Importation of Cotton Seed, 
179. Decree of the President of the 
Ph’ench Republic, April 18, 1914, 
relating to the Importation into 
Algeria of Plaiits other than Vines 
and Resin-3delding Trees, 681. 

AllovMna nitida^ 864* 

AUotria, parasitic on Aphis evonymi, 
800. 

AUoxysta, paravsitic on Aphis evonymi, 
800. 

Alnus : Wood- destroying Fungi in the 
United States, 962. 

Althaea rosea: The Hereditaiy Trans- 
mission of Rust in Holtyiiock, 290. 

AmarantJms retrofkxus: Impurities in 
Seeds in Victoria, Australia, 724. 

Amaryllis f 974. 

Amatina cmisorta, 1195. 

Anagrus ovijentatus^ a H^’menopte- 
rous Parasite of the Eggs of Lygus 
pfatensis, 692. 

Andropogon : Uganda Coccidae, 293. 
A. scoparmsy host of BUsstis leu- 
copterus^ 588. A. Sorghum in India, 
481. 

Anoda Iriangularis in the Argentine 
Republic, 623. 

Anomopterus fasciipennis, New Genus 
of Hymenoptera Parasitic on Ectoe- 
demia, 802. 

Anona muricata in Uganda, 293. 

Anthemis Cotula in Tasmania, 286; 

Anihomyidae. 397. 

Anihonomus grandis var. thurheriae 
(a Cotton- Boll Weevil) on Thurhe- 
ria tkespesioides, in Arizona, 193. 

Anilmrium magniftcum, jgj. 

Antiperonospora, 793. 

Apamea gemma ^ 292. 

Aphelinus: New Species of Aphelinus 
Parasitic on Injurious Aphids m 
Russia, 801. 


Aphidius parasitic on Aphis avonymi, 

800. 

Aphids in Belgium, 76. 

Aphis : A . hihiberculata on Sugar Cane, 
866. A. evonymi, 296, 800 and 965. 
A. maidis, 4S7. A. ponvL 86. A. 
scaliae, 1181. A. sorbi, 86. A. sor- 
ghi, 4S7. 

A pogonia comosa, 1084. 

Apple : Cicinnobolus sp. Parasitic on 
Apple Mildew, Oidium farinosum, 
75. Injurious Insects and Other 
Animals observed in Ireland dur- 
ing the Year 1912, 86. The Control 
of the Codling Moth in the Sacra- 
mento Valley, California, 399. Small 
Ermine Moths [Hyponomeuta mali- 
nella and H. padella) in the Uirited 
States, 400. The destruction of 
Woolty Aphis bj" Fumigation with 
Hydrocyanic Acid, 587. Parasitic 
Fungi from Northern Japan, 789. 
Recur V aria nanella in the United 
States, 804. The Status of Investi- 
gational Work on Apple Blight, 
952. A contribution to our Know- 
ledge of Apple Scab, 959. Malaco- 
soma sp. injurious in California, 
1196. 

Apricots: Fungi injurious in Servia, 
1184. 

Apterite, p. 1412. 

Arctium Lappa and A, minus in Tas- 
mania, 286. 

Argentine Republic : tbe Cultivation 
of Sugar Cane, p, ^424. Euxesta 
ehavannei and its Relation to the 
^ Sugar Cane Disease caused, by Ba- 
cillus Sacchari in the Province of 
Tucuman, 1079. 

Armillaria mellea, Wood-destroying 
Fungi in the United States, 962. 

Arsenic, chemical means for the con- 
trol of Parasites of Farm Crops, 
88, 180, 392. 

Artocarpus incisa, 787. 

Artona waleri parasitic on Rice in 
Conchinchina, 971. 
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Asbecesia cyanipennis, 690. 

Ascochyta Gerberae n. sp., parasitic 
on Gerbera Jamesoni, 186. 

Ascomycetes, 789. 

Asphodelus fistulosiis in Tasmania, 286. 

Aspidiotus : A, spp. in British Guiana, 
797. A, bromeliae and A. ficus in the 
Seychelles, 798. A. hvomeliae, 967. 
A. aonidum and A, aurantii in 
Egypt, 970. A. sp. in Ceylon, 1195. 

Aspidislm, 76. 

Asterolecanmm sp., 797. 

Aielocem serrata in Belgian Congo, 
1080. 

Attacus atlas, 1195. 

Aulacaspis rosae on Mangifera indica 
and on Laurus Cinnamomum, 797. 

Australia : Haltica pagana in Victoria, 
88. Godara comalis, a Cabbage 
Moth Attacking Turnips in Queens- 
land, 868. Potato Diseases in Vic- 
toria, Australia, 1070. The Leaf 
Case Moth ’’ {Hy alar eta huhneri) in- 
jurious to Fruit Trees in Victoria, 
X083. 

Austria : Contribution to the Myco- 
logical Flora of the Tyrol and Istria, 
788. Experiments in Growing Me- 
dicinal Plants at Korneubiirg, 827. 
Results of Investigations made in 
Austria in 19x3 into the Leaf-curl 
of Potatoes, 858, 

Avocado : The Scale Insects of Bri- 
tish Guiana, 797. Xylebom^ sp. on 
Avocado, 1195. 

Azalea indica, 297. 

Azia tfinitatis, 797. 


Baciixus amyuovortjs: Status of In- 
vevStigational Work on Peat and 
Apple Blight, 952. 

Bacillus Coriynae, B. Pyrameis I and 
B, Pyrameis II, parasitic on the 
larvae of Gortyna ocJwacea and Py- 
rameis cardui, 84. 

Bacterium aptatum n. sp. Injurious to 
the Leaves of Sugar Beets and Na- 


sturtium (Tropaeolum) in the United 
States, 483. B. castanicuhmi n. sp., 

484. 

Baden ; Phytopathological Observa- 

tions in the Grand Duchy, 1913, 

577 - 

Bagsvorin, 1195. 

Bamboos ; Bamhiisa sp. 697. Conio- 
sporium Shiraianum in Tyrol, 788. 
Asterolecanhmi bambusae, common 
on bamboos, in British Guiana, 797. 

Bananas : Aspidiotus destructor, 797. 
Parasitic Fungi collected in the 
Straits Settlements and Fiji Islands, 
1066. 

Baris sp., 86. 

Barley : Occurrence of Rust Spores 
in the Interior of Barley Grains, 
73. Contribution to the Biology of 
Naked Smut of Barley, Ustilago 
nuda, 74. Ustilago Hordei, 76. In 
Egypt, 387. Pleospora trichostoma, 
38S. Bihio hortulamis, 691. 

Bathurst Burr, Xanthium spinosum, 
286. 

Bean: Insects injurious in the Nyasa- 
land Protectorate, 690. 

Beets : The Life-History of Aphis 
evonymi. Injurious to Sugar Beets, 
296. The Cultivation of sSugar Beets 
in the Island of S. Miguel in the 
Azores, 434. BacUvium aptatum n. 
sp., injurious to the leaves of Sugar 
Beets in the United States, 483, 
Phytopathological Observations in 
the Grand Duchy of Baden, 577, 
Hymenoptera Parasitic on Aphis 
evonymi, the Beet Aphis, 800. Ob- 
servations on the Life-History of 
the Beet Aphis {Aphis evonymi), 
9 ^ 5 ^ 

Belgian Congo: Fungns Diseases of 
Plevea, 1071. Diseases of Cacao, 
1072. Sahlhergella singularis on the 
Cacao, 1080. 

Belgium: Diseases and Pests of 
Plants in Belgium in 1911 and 1912, 
76. Aleyrodes vaporiarum, a Para- 
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site of Asalea indica in Belgium, 
297, 

Berberis nepalensis, 1192. 

Bekilci : '\Vood~destro3^ing Fungi 111 
the Fnited States, 962. B, nigra, 
iiijiiriedby Agromym pndnosa, 591. 

Bihio hovtulanus : Contribution to the 
Biolog\^ of Bibio hortulanus, and 
its Control, 691. 

Bidens leucantJms and B. scahiosoides 
in the Argentine Republic, 623. 

Big Bliiestem, Andropogon furcatiis, 
host of Blissus leucopterus, 58S, 

Black Rot, Giiignardia Bidwellii, in 
Spain, 958. 

Blastodacna vinolentella, 86. 

BlattroUkranldieit of Potato, 577, 
580, 683, 858. 

Blighia sapida, 797. 

Bliss%i$ Imicopterus, 588. 

BHster Blight of Tea in India, 244. 

Blossom-End Rot, 1182. 

Borassus flahellifer, 962. 

Bordeaux Misrture, 577, 1069. 

Botfyiis : B. anthopkila n. sp. on Tn- 
folium pratense in Russia, 955. B. 
necam on Brachastmia catomntha, 
1066. 

Bmchasiona catoxantha, 1066, 

Bmchycolus noxins, 294. 

Brachyspormm PIi fagmiiis, 481. 

Bmchytfypes wiembranacms on Cotton, 
690. 

Bramble-leaf : The Presence of Endo- 
cellular Fibre in the Tissues of the 
Vine and of other Dicotyledons, 
576. Observations on Bramble- 
leaf of Vines in Hungar}s 6S4. 

Brazil : SlilHim flavidnm, 78. Remigia 
repanda (Tepidoptera), injurious to 
Crops in Sao Paulo, 803. 

Brevipalpiis obovaHts, 1195. 

Bromus mollis, 73., 

Broussonetia Kazinoki injured by 
Aecidmm, 978. B. papyrifera, 790. 

Bryobia praetiosa in Sweden, p, IS46. 

Bud rot, Pytkium palmivovum, 961. 

Buckwheat: Fagopyrum tarlaricum as 


a Weed among Buckwheat in Vo- 
Ihynia (Russia), 82. 

Bud-rot of Coconut Palms {FytMum 
palmivonmi) in Malabar, 961. 

Bunch grass, Andropogon scoparms, 
588. 

Burdock, 2 86, 398. 

Burgundy Mixture, 954. 

Biisseola fusca on Maize, 690. 

Cabbage : Diptera injurious to Cab- 
bages, 397. Pliytopathological Ob- 
servations in the Grand Duchy of 
Baden, 1913, 577. Godara comalis, a 
Cabbage Moth, Attacking Turnips 
in Queensland, 868. 

Cabbage Webworni, Helhda undalis, 
868 . 

Cacao : Diseases and Pests, Degislatioii 
in Ceylon, 2S5. A Elst of Uganda 
Coccidae, 293. Entomological Pests 
of Southern Nigeria, 391 . The Scale 
Insects of British Guiana, 797, 
Fungus Diseases of Cacao in the 
Mayumbe, Belgian Congo, 1071, 
1072. Sahlbergella singulari^ and 
other Pests on Cacao in the Mayiun- 
be, Belgian Congo, 1080. , 

Californian thistle, Cnicus arvmsis, 
286. 

Camphor: Cimiamomum Camphom 
in Ceylan, 1195. 

Canavalia ensifonnis, 787. 

Candelillo, 1185. 

Canker of Potato, 956, p. 1348. 

Cape Weed, Cryptosiemma calendula'- 
ceum, 286. 

Capsicum, 796. 

Caradrina, 1193, C. reclusa, parasitic 
on Tobacco in Plawaii, 1081. 

Carbolineum, Chemical Means of 
Control, 180. 

Carduus pycnocephahis , a Proclaimed 

, Weed in Tasmania, 286, 287. 

Carpinus, p. 304. 

Carpocapsa pommiella 86, 399 and 
p. IS 45 - 

Carragaheen : The Destruction of In- 



sects Injurious to Fruit Trees and 
Vines b}’- means of Carragalieen ” 
Of "'Pearl Moss” Jelly [Chondnts 
crispus), 488. 

Carrot : Erica rosae^ 86. The Effect on 
Carrots of being Grown in Soil in- 
fected by Finger- and-Toe, 184. 
Phytopatliological Observations in 
the Grand Duchy of Baden, 1913, 
577 - ' 

Catachrycops pandava, parasitic on 
Cycas, in Ceylon, 1194. 

Cataniops opulenhis, parasitic on To- 
bacco, 690. 

Caf ops ilia crocale, on Cycas in Ceylon, 
11Q4. 

Cattleya stiperbaf 797. 

Cecidomyia of Trefoil, 1181. 

Celery Leaf-spot Disease (Septoria 
Petroselini var, Apii) in England, 
957 - 

Centistidm ectoedemiae n. sp., para- 
sitic on Ectoedemia castaneae, 802. 

Cephaleuros virescens on Cacao, 1072. 

Ceratitis : C. capUctta, 190. C. punctata 
on Cacao, 391. 

Cercospora : C. Artocarpi on Artooarpus 
incisa, C. Canavaliae on Canavalia 
emiformis, C. pachyderma on Dios- 
corea alata^ C, Puerariae on Pueraria 
phdseoloides, 787. C. Myrti on Myr- 
his, 7S8. C. Musae 011 bananas, 1066. 

Cetdidynisnlfat, 577, 793. ■ 

Cereals : Inquiry and Observations 
on vStraw Blight of Wheat in the De- 
partment of Aisne, France, 77. Tapi- 
nos tola musculosa. a Noctuid Moth 
injurious to Cereals in Hungary, 
192. Recent Work of the Royal 
Entomological Station of I-Iungary, 
p. 3x6. The Fungi causing Straw 
Blight of Wheat in France, 291 . Did- 
retus (Aphidius) obsoktus n. sp., 
a Braconid Parasitic upon the 
Aphides Brachycolus noxius and 
Toxoptera grammum^ injurious to 
‘ Cereals in Russia, 294. Insects in 
Flour Mills and Granaries, 394. Phy-^ 


topathological Observations in the 
Grand Duchy of Baden, 577. "Win- 
tering of Cereal Rusts in the Uredo 
sStage, 579. The Chinch Bug (Blis- 
sus leticop tents) injurious to Cereals 
in Kansas, 588. On the Presence of 
Sori and Mycelium of Rusts in the 
Caryopses of Cereals, 685. The 1914 
Outbreak of Rust on Winter Grain 
in Bavaria, 795. Research on the 
Rust of Cereals In Sweden, p, 13 48. 
See also Wheat, Oats, etc. 

Ceroplastes : Uganda Cocciclae, 293. 
Coccidae in British Guiana, 797. ■ 

Ceroputo barberi on ScJiinus tevehenthi- 
foliust 797. 

Ceuthospora phacidioides var. Oleae. 
7S8. 

Ceylon : Diseases and Pests, Legis- 
lation, 285. Dichomeris ianthes, Ca- 
topsilia crocale, and Catachrysops 
pandava, injurious to Lucerne, Cas- 
sias and Cycads, 1194. Animal Pests 
of Camphor, 1195. 

Chaetogedia monticola^ 1081. 

Chamaerops.excelsa, 388. 

Chacarita, p. 287, 

Charlock : in Tasmania 286. Experi- 
ments on the Destruction of Char- 
lock by Mechanical and Chemical 
Means, 577, 583. 

Cheimalobia : C. hnmmta^ 86 and 
p. 154^’ 

Chelomts : C. blackburnii on Phtor- 
maea opercuUUa, 1081. C. caradrinae 
parasitic on Caradrina exigua^ 1193* 

Chenopodimn opuHfolium, in the Ar- 
gentine Republic, 623, 

Cherry : My ms cerasi^ 86. Gmn- 
mosis of Primus avmm. 786. 

Cherrms piceae, 86 . 

Chestnut ; Castaned suscept- 

ible to the Destructive Bark Disease 
Endothia parasitica, 348- A New 
Chestnut Disease, 484. The Anato- 
mical and Physiological Conditions 
of Chestnut Branches attacked by 
the Ink Disease, 689. Anomopterus 
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fasciipennis^ 802. Polyporus fron- 
dosus, 962. EndoiMa parasitica in 
tlie United States, 1074. 

Chilomenes on Cotton, 391. 

Chimney : The Importance to Vege- 
tation of the Bissipator (Lattice- 
work) Chimney, 386. 

China, Fungi, 578, 

.. Chinch Bug, 588. 

Chionaspis : parasitic on Citrus in 
British Guiana, 797. 

GMondea : C, obsoleta on Cotton, 391. 
on Maize and on Tobacco, 690. 

CMorita flamscens, 244. 

Ckondrus crisp-us, 488. 

Chrotogonus on Tobacco, 690. 

Chrysomphalus in British Guiana, 797. 

Chrysopa vulgaris, 292. 

Chrysophiyctis endobiotica in Belgium, 
76. In Sweden, 182. On Potato, 
956. 

Cicas revoluta, 381, 

Cichorium Intyhus, 724. 

Cicmdela sexpunctafa on Leptocorisa 
varicornis, 971. 

Cicinnobulus sp., 75. C. Humuli para- 
site on Erysipke Polygoni and Sphae- 
foiheca Humuli, 1184. 

Citrus Trees : Diseases and Pests, Le- 
gislation in Ceylon, 285. Fungus 
Diseases of Wheat, Barley and Ci- 
trus Fruits in Egypt, 387, Pseudo- 
coccus plamentosiis, a Scale Injurious 
to Tropical Trees, 697. The Scale 
Insects of British Gniana, 797. 
Coccus citficola, a New Scale infesting 
Citrus Trees in California, S05. Re- 
lation of Bacterial Transformations 
of Soil Nitrogen to Nutrition of 
Citrus suffering from Chlorosis, 81 1. 
Fumigation of Gtrus Trees in 
Eg}’'pt, 970. Insect Pests of Citrus 
in Ceylon, 1084. New Coccidae in 
Japan, 1192, See also Lemon, Oran- 
ge, etc. 

Cladochytfium Mauryi n. vSp., in 
France, 862, 

Cladosporium : C, episclewiiale n. sp. 


on ScUrotiniacimfea, C. herbal- 

rum, 688. 

Clasterosporium degenerans ■ on Prunus 
Mume in Japan, 789. 

CloYer : The Serpentine Leaf-miner, , 
Agromyza pusilla, 87. A Disease of 
Red Clover, 181. A New Bo try Us on 
Flowers of Red Clover in Russia, 
955. Further Notes on a Disease - 
of Red Clover in Tuscany, 1181. 

Cnaphalocrocis medicinalis on Rice in- 
Cochinchina, 971. 

Cnicus arvensis in Tasmania, 2 86. 

Coccidae ; in the Uganda, 293. In 
British Guiana, 797. 

Cocoinella septempimctata, 5 86. 

Coccus: C. spp. in British Guiana, 797. C. 
citricola n. sp. on Citrus Fruits, 805.. 

Coconut: In Ceylon, 285. Coccidae 
in British Guiana, 798. In Cochin- 
china, 855. Pythium palmivoruni, 961. 

Coffee : Stilbum flavidum. Parasitic 
on Coffee, and its Systematic Po- 
sition, 78. Hemileia in Ceylon, 285. 
Uganda Coccidae, 293. Phitomo- 
logical Pests and Problems of South- 
ern Nigeria, 391. Insects injuri- 
ous to Crops in the Nyasa- 
land Protectorate, 690. Lachnodms 
greeni, a New Scale injurious to 
Coffee in Madagascar, 695. The 
Yellow-headed Coffee Borer [Dir- 
phya princeps) in Uganda, 696. 
Coccidae in British Guiana, 797. 
In Uganda, 824. The Rose Beetle 
[Adoretus vestitus) and the Injury 
it Causes in the Samoan Islands, 
869. . In Reunion, 976. Koleroga, 
Pellicularia Koleroga in Porto Rico, 
1185. ^ 

Colatura of Rice, 951. 

Colchicum: C autumnale, 577. Cla- 
dochytrimn Mauryi on C. autumnale' 
in France, 862. 

Coleophora laricella in vSweden, p. 

^ 545 - 

Coleoptera in the Nyasaland Pro- 
tectorate, 690. 
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ColletotficJmm : C. Agave on Sisal 
in British Guiana, 859. C. nigrum^ 
796. 

Colocasia antiquomm, 2 88. Colorado 
Potato Beetle, Leptinotarsa decenili- 
neaia in German}^, 863. 

Con hu xe, Rhynchophovus fernigi- 
nevis^ 855. 

Conchylis : Recent Work of the Royal 
Bntomological Station of Hungary, 
p. 316. Phytopathological Obser- 
vations in the Grand Duchy of 
Baden 1913, 577. Relation bet- 
ween the Larvae of Vine Moths 
{Conchylib amhiguella and Poly- 
chrosis botmna) and the Weeds of 
Vineyards and Other Plants, 584. 
The Destruction of Woolly Aphis 
{Schizoneuva lanigem) and Pear 
Scale [Epidiaspis hetulae) by Fumi- 
gation with Hydrocyanic Add, 
587. Poly chrosis hotrana and Conchy- 
lys awibiguella in Piedmont in 1913 : 
Biology and Control, 590. Control 
of the Second Generation of Vine 
Moths by means of Protecting 
Envelopes, 694. Winter Precau- 
tions against the Pupae of Vine 
Moths [Conohylis amhiguella and 
Poly chrosis hotrana). The Prac- 

tical Efficiency of Food Traps in 
the Control of Vine Moths {Con- 
chylis amhiguella and Polychrosis 
hotrana), and tlie Presence of the 
Vine Pyralid (Oenophthira pilleriana) 
in Piedmont, 1078, 

Con duong, 855, 

Conferences : The Recommendations 
of the International Phytopatho- 
logical Conference, 384. 

Coniosporium Shiraianum on Bam- 
husa, 788. 

Conioihyrium Diplodiella, 80. C. Ti- 
liae, 578. 

Conium maculatum, 286. 

. Con kien vuong, Oryctes rhinoce- 
ros, 855. 

Con sung, Oryctes rhinoceros, 855. 


Copper, Chemical Means of Control 
180, 577, 792, 1069. 

Coptosoma siamicum, 1195. 

Corky scab, Spongospora suhterra- 

nea, 1070. 

Coryneum modoniiim, 689. 

Cosmophila erosa on the Cotton, 690. 

Cotton: Agromyza pusilla, 87, The 
Importation of Cotton Seed into 
Algeria, 179. Anthonomus grandis 
var. thurberiae, 193. Diseases and 
Pests Legislation in Ceylon, 285. 
A List of Uganda Coccidae, 293. 
Entomological Pests and Problems 
of Southern Nigeria, 391. Legis- 
lative Measures in Egypt, 479. Pa- 
rasites in Nyasaland, 690* Pseudo- 
coccus fblamentosus, 697. In British 
Guiana, 797. 

Cowpeas : The Serpentine Leaf-miner, 
Agromyza pusilla, 87. 

Crataegus, Wood- destroying Fungi in 
the United States, 962. 

Cremastogaster, Ant favouring citrus 
scales in Ceylon, 1084. 

Crepis capillaris, 724. 

Croton bug, Orthezia praelonga, 797* 

Cryptochaeium curtipenne, 1084. 

Cryptostemma calendulaceum, 286. 

Cryptothrips fioridensis, 1195. 

Cucumber : Some Factors affecting 
the Susceptibility of Cucumber 
Plants to Burning from H^^'dro- 
cyanic Acid Gas, 191. 

Cupran, 793. 

Cuproazotin, 577. 

Cuprosulfid, 793. 

Curl of the Potato, 956. 

Cycas revoluta : A Leaf Disease, 581* 

Cycloconium oleaginum on the Phil- 
lyrea latifolia, 788. 

Cylindrosporium Juglandis, 582. 

Cyphella Beveae and C, villosa para- 
sitic on Hevea brasiliensis, 1066. 

Cysiodendron dyophilum on Quercus 
lanuginosa, 788. 

Cystotheca lanestris on Quercus glan- 
dulifera, 789. 
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I)AC;TY 3 ;ivS GIvOMKRATA, 292. 

Dnciyiopms sp. , 293. 

Bacas oleae, parasites of, 190- 
Daisy fleabane, 692. 

Damping- off, 794. 

Darnell- grass,, Lolmm tenmlentima 341. 
Demerara Robin. Leistes giiianensis, 
S65. 

Diacantha conijera, 690, 

Diacrisia maculosa 011 Cacao, 391. 
DkiM-plosls coccidivora^ 1084. 

Biaretus [A phidius) ohsoktiis n. sp., 
on Bvachycolus novius and Toxop- 
leva graminum, 294, 

Diaspib hoisdttvaMi on Musa paradi- 
si(wa and on CaMleya superba, 797. 
D. eckinocacti opuniiae on Opimtia 
elongata, 797. 

Dichomeris ianthes in Ceylon, 1194- 
Die-back on Hevea, 1071. 

Bioswrca, 391. B. alaia, 787. 

Diospyms Kaki in Japan, 1192. 
Bipafopsis castanea on Cotton, 391, 
6qo, 

Biscosia maonliformis on Fagus sy/- 
vatica var. Sieholdi, 789, 

Biplodia cacaoicola, parasitic on Hevea 
and on Cacao in Belgian Congo, 
1071, 1072. 

Biplospom grammis on the Fiats and 
Deaves of Wlieat, 1184. 

Bipsacus sylveslns, 286. 

Birphya (Nitocris) princeps on Coffee 
’ ill Uganda, 696. 
Dorrffeckenkraiiklieit, 577. 

Dr}” Disease of Sugar Cane, 860. 
Dry-rot Diseases of Potato, 956, 

Dry Scab of Potato, 1070. 

Bysdefcus on Cotton, 391. 

Dust: Effect of Dust from Cement 
Mills on the Setting oi Fruits, 639. 

Eajoas : E. Uplaga on Cotton 391. In' 
Egypt, 479. E. instdana on Hibuctis^ 
690. 

Echium vulgare, 2 86. 

Ectoedemia^ 802. 


Egg-plant, see Solammi Melongena. 

Eg}^pt : Fungus Diseases of Wheats 
Barlei” and Citrus Fruits, 387. Ua- 
mmculus scelevatus and R, GuilelmB 
Jordani as Weeds, 390. Uegls- 
ladre Measures concerning Plant 
Diseases, 479. Psetidococcus fiJa- 
menfosus, 697. Fapaver Rhoeas and 
P. hyhndmn, Common Weeds in 
Egypt, 963. The Fumigation of 
Citrus Trees, 970. 

Eichhornia crassipes, 798. 

El Khamira, Vslilago, 387. 

Elm Leaf-Beetle [Galemcella luieola), 
Life-PIistory, 968. 

Encyrtus parasitic on Aphis evonymi^ 
800. 

Endives, Loss in 1912 from Aecidmm 
Lactiwae-sativae, 76. 

Endoihia parasitica, 438, 1074, 

Enemies, Natural, of Plant Parasites: 
A list of Uganda Coccidae and their 
Food Plants, 293. Entomological 
Pests and Problerns of Southern 
Nigeria 391. The Scale Insects of 
British Guiana, 797. 

Enlomophthom Jaapianu, 1183. 

Entyloma Oryzae on Ovyza saliva^ 787. 

Epidiaspis betulae, 587. 

Epilaclma chrysomehna on Cotton, 391. 

Epiirix paw'Ula on Tobacco, loSx, 

Erigeron ramosus, 692. 

Eriobotrya japonicu, 78. 

Enoooccus festucae, 1192. 

Eriodendfon anfmctuosusm, Host of 
Psetidococcus plamenlosus, 697. 

Efiophyies : pin, ribis and similis, 86 
and p. 1546. 

Eriopiis floridensis in the United 
States, 395. 

Eritrea : Decree of the Governor of 
the Colony of Eritrea, elated 13 
July 1914, concerned the Protec- 
tion of Plants, 1064. 

Erysiphe Polygoni and E. Cichonacea'^ 
yum, 1184. 

Erythroxylum Coca, see Coca, 

Euacanlhus interrupkts, 1183. 
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E^walymnales perjomhis In British 
, Guiana, 797. 

Etwaiypitis : By alar eta nigrescens, 1083. 

Euclea wdelermina, 396. 

Eudemis: Recent Work of the Royal 
Ihitomological Station of Hungary, 
p. 316. Relation between the Larvae 
of Vine Moths and the weeds of 
Vineyards and other Plants, 584. Po- 
lychroszs hotvana and Conchylis ambi- 
guella ill Piedmont in 1 91 3 ; Biology 
and Control, 590. Insects injuri- 
ous to Crops in the Nyasaland 
Protectorate, 690. Control of the 
Second Generation of the IMoths 
by means of Protecting Envelo- 
pes, 694. Winter Precautions ag- 
ainst the Pupae of Vine Moths 
in Piedmont, 969. The Practical 
Efficiency of Wood Traps in the 
Control of Vine Moths and the Pre- 
sence of Vine Pyralid, 1078. 

Eiigmia'. Coccidae in British Guiana, 
797 - 

Eumefus strigaius, 974. 

.Eusclerospom 481. 

Euxesta chavannei n, sp. on the Sugar 
Cane, 1079. 

Euxoa segetum on Tobacco, 690. 

Exohasidium Azaleae, 76. 

Exohasidium vexans, 244. 

Exochomus nigromaoulaius on Pseudo- 
coccus filamentosus^ 697. 

Exos porium Ulnii in Sweden, p. 1346. 

Fagopyrtjm XArARicVM in Russia, 82. 

^Fagus : Wood-destroying Fimgi in 
the United vStates, 962, F, sylva- 
iica in J apan, 789. 

False redtop, Tnplasis purpurea^ Host 
of BUssz^s leucoptevus, 588. 

Fenugreek Seeds, 886. 

Festuca duriuscula and F. elatior, 292, 

Fig : Parasitic Fungi from Formosa, 
790. 

Fiji Islands : Parasitic Fmigi, 1066. 

Finger-and-Toe : The Effect on Car- 
rots and Spinach of being grown 


in Soil infected P’iiiger-and- 

Toe, 1 84. 

Flax: Longilarsus atev, 86. Meumipsora 

Lmi, ySH, 

Florida Fern Caterpillar, Eriopus flo- 
ridensis, in the United States, 395. 

Florida wax scale, Ceroplasies flori- 
davsis, 797. 

Foigekrankheit, 85 8. 

Fomes : Wood- destroying Fungi, 962* 
P. putearius n. sp. and Trawieies 
setosiis n. sp., 1075. F. semiiosHis 
on Hevea in Coiichiiichina, 629 ; 
in B elgiaii Congo, 1071. 

Food Traps : The Practical Efficiency 
of Food Traps in the Control of 
Vine Moths and the Presence of the 
Vine Pyralid in Piedmont, 1078. 

Forhin, 793. ' 

Formalin : Chemical Means of Control, 
180. Wart Disease of Potato, 182. 

Formosa, Japan. 

France : Inquiry" and Observations 
on Straw Blight of Wheat in the 
Department of Aisne, 77. AccHinati- 
zation of Novius cardinalis, 85. Ame- 
rican Gooseberry Mildew iSphaero- 
theca moYS'iwae) recorded from 
PTance, 183. The Fungi causing 
Straw Blight of Wheat, 291. Insects 
and Mites Injurious to Cultivated 
Plants, 295. A Law Placing at the 
Disposal of the Minister of Agricul- 
ture from the Budget of 1913 the 
vSum of 750 000 fr. for the Control 
of Voles, 385. Thripoctenus brui 
n. sp. a Chalcid Parasite of Fran- 
kliniella robust a injurious to Peas, 
585. Decree of the PrCvSident of the 
French, Republic, April 18, 1914, 
relating to the Importation into 
Algeria of Plants other than Vines 
and Resin-yielding Trees, 681. Act 
allotting 500 000 Francs totlie Mi- 
nister of Agriculture for the Control 
of Voles, 682. Resistance of Hybrid 
Direct- Bearer Vines to Mhdew, 686. 
Decree of tlie President of the 
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Frencli Republic, June 9, i9i4» 
Aiitiiorizing the Introduction into 
France of Plants other than Vines 
through the Dijon Customs House, 
853. Cladochytnum Mauryi and C, 
OlKviefi, New Phycomycees on the 
Leaves of Colchicmn antumnale and 
of OvcMs incarnata and 0 , laxijlom, 
862. Damage caused iyy Mar^soma 
Rosae, in the Roseries near Lyons, 
1073. Otiorrhyncus sulcalus attacking 
Vines in the He d’Oleroii, 1085. 

Fmnkliniella rohusia, 585. 

Fraxinus, p. 304. Fmxtmis longicuspis 
in Japan, 789. 

French cashew, Eugenia Jambolana, 
797. 

Froghopper, see Tomaspis. 

Frontina afohippivom parasitising Ca- 
fadfina feclusa, 1081. 

Frost : Partial Damages on Winter 
Cereals resembling Damage by Wild 
Animals, 72. Ascochyta Gerheme n. 
sp., Parasite of Gerber a Jamesoni, 
an Ornamental Composite, 186. 

Fruit trees : Eyalopterus pruni. My- 
zus ribis and ilf. cerasi, 76. Para- 
sites in Africa, 190. The Destruc- 
tion of Insects In juriousto, 488. Phy- 
topatliological Observations in tbe 
Grand Duchy of Baden, 577. Pseudo- 
coccus filamentosus, 697, In New 
South Wales, 1082. Hy alar eta huh- 
neri in Victoria, 1083. 

Fumigation: With Prussic Acid, 180. 
The Destruction of Woolly Aphis 
and Peai vSeale by Fumigation 
with Hydrocyanic Acid, 587. The 
F'umigation of Citrus Trees in 
Eg>^pt, 970. 

Fmigi : Some Chinese Fmigi, 57S. 
New Fungi, 7S7. Contribution to the 
Mycoiogical Flora of the Tyrol 
and Istria, 788. Parasitic Fungi 
from Northern J apan, 789. Parasitic 
Fungi froniFormosa, 790. Wood-des- 
troying Fungi which grow on both 
Coniferous and Deciduous Trees, 


962. Parasitic Fungi collected in 
the Straits Settlements and Fiji 
Islands, 1066. Contributions to the 
Ci^^ptogamic Flora of Thuringia, 
1183. Contribution to the Mycolo- 
■gical Flora of Serbia, 1184. 

Fungicides : Chemical Means for the 
control of Parasites of Farm Crops, 
180. Observations in the Grand 
Duch3^ of Baden, 577. Comparative 
Spraying Experiments witli Sei'eral 
Fungicides against Vine Mildew, 
793* Copper, etc. 

Funtumia elastic a : Uganda Coccidae, 
293. In Nigeria, 391, 

Fusaritmi : Fusarmm bnlkigemtm on 
Nai'cissus' Bulbs, 79. Inoculation 
Experiments on Potatoes with Fu- 
sarium^ 1913, 580. Wilt Disease of 
Sweet Potato, 687. I^otato Diseases 
in Great Britain, 956. 

Fusicladium dendriiicimi, 939, 

Fusicladium Sorghi, 1x84. 

GAnBRUenW/A: G. lineola,S6.GJuleola, 
968. 

GaE Insects in the Flora of Milaii„ 
486. 

Galtonia, 974. 

Garden Chafer, 86. 

Gastrimargus marmoralus and G. tmhl- 
hergi on Tobacco, 690. 

Germany : PMrst Annual Meeting of 
the ** Deutsche Gesellscliaft fiir 
angewandteEntomologie 83. Pliy- 
topathological Observations in the 
Grand Duchy of Baden, 19^3, 577. 
The 1914 Outbreak of Rust on 
Winter Grain in Bavaria, 795. 
Occurrence of the Colorado Beetle 
{Leptinotarsa deccfnlineata) in Ger- 
many, 863. Eelworins Injuring Hops 
in Bavaria, 867. The Rife Cycle 
oi Sitona lineata, 1076. Contributions 
to the Ciyptogainic Flora of Thur- 
ingia, 1183. 

Gladiolus, 86. 

Glassy star-scale, 797. 
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Glmosporitmi Ribis, 377. 

Glmopeziza on Tobacco, 861. 

Godara comalis in Oueensland, 868. 

Goniothalamus Ehneri, 787. 

Gonitis sab'iilijeva, 8 . 4 . 

Gooseberry : American Gooseberry Mil’ 
dew recorded in France, 183. Phy- 
topatbological Observations in tbe 
Grand Diichy of Baden, 1913, 577. 
Obser\"ations on the Life History 
of the American Gooseberr^^ Mil- 
dew {Sphaerotheca mors-uvae), 953. 
The RevSistance of Different Vari- 
eties of Gooseberries to American 
Gooseberiy" Mildew {Sphaerotheca 
Mors-twae) and the Effect of Treat- 
ment with Sulphur, 1068. Ameri- 
can Gooseberry Mildew in Italy, 
it88. 

Ooriyna ockracea, 84. 

Gossypuim, see Cotton. 

Gramineae: The Occurrence of Rust 
Spores in the Interior of Vdieat and 
Barle^^ Grains, 73. Remigia repanda 
in Brazil, 803. Notes on the Biology 
of Leather Jackets in the Pastures 
of the Avesnois, 96.4. 

'Grass moth, Remigia re panda, 865. 

Great Britain and Ireland : Injurious 
Insects and other Animals observ- 
ed in Ireland during the year 
1912, 86. Wart Disease of Potatoes, 
182. Potato Diseases, 956. Celerv' 
T^eaf-Spot Disease, 957. Large 
Narcissus Fly [Merodon equestris) 
and Small Narcissus Fly {Eimieriis 
slrigaiiG) injurious to Bulbs, 974. 

Great Basin Tent Caterpillar, iigO. 

Cxteat Burdock, 286. 

Green Fly on Tea in India, 244. 

Gryllotalpa vulgaris, 972. 

Grind, a Disease of the Vine, 577. 

Guava; Uganda Cocc.idae, 293; in 
British Guiana, 707. 

Guiana : Tomaspis flavilakra n. sp. 
on Sugar Cane in British G., 589. 
A Fungus Disease of Peppers, 
796. The Scale Insects of British 


G., 797. CoIletolricJmm Agaves, 859. 
Marasmus Sacchari, 860. Remigia 
repanda on Rice, 865. 

Gttignardia BidwelU, 95 S. 

Gunimosis: Researches on Gnnimosis 
and the Effects of Frost on Chenn^ 

. Trees, 786. 

Gynmosporangium : G. -japonienm on 
Juniperus chimnsis 481. G. Phoii- 
niae, 481. G. Yamadai, 578 and 780. 

HABRANmUS, 974. 

Habrobvacon simenovi, 1103. 
Hafersucht, 575. 

Haltica pagana in Sweden, p. 1^45. 

In Australia, 88. 

Hamster, p. 320, 577. 

Hawaii : Pseudococciis plameniosus, 
697. Parasites on Tobacco, loSi. 
Heliotkis, 1193. H. obsoleta on Tobacco 
in Hawaii, io8t. 

Heliothrips fasciatus, .5 85. 

Helhtla undalis, parasitic on the Cab- 
bage, 868. 

Helminthosporium: H . grumineitm, 388. 
H. Ovvme, 578. 

Helopeltis, parasitic on Cacao in Bel- 
gian Congo, ToSo. 

Helops on Conchylis and Polychrosis, 
969. 

Hemichionaspis minor on Cotton in 
British Guiana, 797. 

Hemileia in Ceylon, 285. H. Molar- 
rhenae onHolarrhena aniidy sent erica, 

787. 

Hemlock, Conium fnaculaiimi, 286. 
Henderssonia gvandimactilans li. sp. on 
Chamaerops e.vcelsa, jS8. 

Hepial%(.s Immuli, 292. 

Herse convolvuli, vSw’-eet- Potato Sphinx, 
on Ipomoea Batatas, 973, 
Hetefonygmia leucogyna on Mahogany, 
690, 

Heterosponum Yuccae- n. sp. on the 
Yucca americana, 788. 

Hevea : Hevea bmsUiensis, Diseases 
and , Pests, Legislation in Ceylon, 
285. Coccidae in British Guiana, 
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797. Order of tlie Frencli Minis- 
ter for the Colonies, forbidding the 
Impurtatioii of Hevea Plants into 
Indo-Cliina, 854. Cyphella HeveaeBud 
C, villosa in Hawaii, 1066, Fungus 
Diseases of I-Tevea in the Belgian 
Congo, 1071. Parasitic Flowering 
Plants on Para Rubber Frees in 
Hegri Sembilaii, 1190. 

Hibisc-iis : Insects injurious to, in 
Nyasalancl Protectorate, 690. Coc- 
cidae in British Guiana, 797. Ado- 
re lus vesiitus, S69. 

f-lolarrhena aniidysenterica , 7S7. 

Homocidus spp., parasitic on Plaiy- 
ohirus alhinimms, 292. 

Hop : TyUnchus devastalrix in Ba- 
Yatia, '867. 

Hoplocampa iestudinea, 86 . 

Houenia dtdcis, 789. 

Howavditt hidavis on Tahemaemontana 
WallicMmia and H. biclavis var. 
detecta on Sapium Jenmanni^ 797. 

Hmigair : Tapinosiola musctdosa, a 
Noctuid Moth injurious to Cereals, 
192* Recent Work of the Royal 
Entomological Station, p. 316. Ob- 
servations on Bramble-leaf of Vines, 
684. The Conditions determining 
the Outbreak of Vine Mildew, 857, 
Puccinia MentJiae on Mentha cana- 
densis var. piperascens, 1187. 

Hyacinikus : Merodon equestris and 
Eumerus strigatus on Hyacinthus, 
974 ' 

Hyalarcta hubneri, Reaf-Case Moth, 
1083; 

Hyalopus gcophihts, Fungus ot Tobacco 
Seed, 861. 

Mydnum comlloides, abmidant on 
the Wood of Deciduous Trees, 

962. 

Hydrocyanic Acid Gas : Some Fac- ■ 
tors affecting the Susceptibility 
of Cucumber Plants to Burning 
from Hydrocyanic Acid Gas, 191. 
The Destruction of Woolly Aphis, 
Schizoneum lanigera, and Pear Scale, 


Epidiaspis behdue, by Fiiniiga- 
tioii with Hydrocyanic Acid, 5 87. 

Hylasfcs on Clover, iiSi. 

Hylesinus oleiperda on. the Olive in, 

Italy, 1197. 

Hylobius ahietis on Finns Sirobiis, 377. 

Hymenochaeta tabcicina, coiiinion oii' 
both Conifers and Broad-leaved 
trees in the United States, 962. 

Hypericum : Reniigia repanda on 
FT. in Cuba, 865. 

Hypochnus Bimiati n. sp. in Switzer- 
land, 1189. 

Hypolhnnas misippus on Cotton, 690. 

Hypononwuta : H. wialineUa 86 and 
400. H. malinella and padella^ 
40. H. sp. in Sweden, p. 1543- 

ICBRVxV: Novius cardimilis in France, 
S3. I. sp. in Uganda, 293. 

Ichneimion koehelei on Caradrina re- 
clusa, io 8 t. 

Imperata arundinacea^ 250. 

Incappucciameiito of Clover, 1 81, ii 8 t. 

India : Tea, 244. Hemileia Holarrhe- 
nae on Flolarvhena aniidysentenca^ 
787. Meliola Meniecyli on M.eme- 
cylon edtik, 787. SferigmatocysHs ca'i- 
tanea on Funica Granaturn, 960. 
Fythium pahnivorimi on the Co- 
conut, 961. 

Indo- China : Order of the BTencli Mi- 
nister for the ColonievS forbidding the 
Importation of Hevea Plants, 85. .p 
Order of the French Minister for^ 
the Colonies, Esta 1 )lishing Regula- 
tions 'Concerning I)i.sease in Coconut 
Plantations, 853. Pests injurious, 
to Rice, 971, 

Ink Disease : The Anatomical ' and 
Physiological Conditions of Chest-, 
nut Branches attacked by Ink 
Disease, 689. 

Insecticides: Chemical Means for the 
Control of Parasites of Farm Crops, 
180, 392, 577, 954. See also Arse- 
nic, Copper, Formalin, Hydrocyanic 
Acid, etc. 
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Institutions : First Annual Meeting 
of tlie f< Deutsclie Gesellschaft fiir 
aiigewandte Butomologie 83. Ita- 
lian Royal Decree Instituting an 
Independent Phytopathological Ob- 
servatory at Turin, 856, Work of 
tlie Botanical Station at Rxperi- 
mentalfaltet in Sweden, 1348. 

Lpomma Batatas, see Sweet Potato. 

Ireland: see Great Britain and Ire- 
land . 

Ischnaspis: Coccidae in British Guiana, 
797 - 

Italy : Modification of the Taws on 
Ph3dloxera Control, 71. The Distri- 
bution of Gall Insects in the Flora 
of Milan, 486. Polychrosis hotrana 
Olid Conchy His amhigudla in Pied- 
mont in 19x3, 590. Italian Royal 
Decree of May 3, 1914, No. 425, Insti- 
tuting an Independent Phytopatho- 
logical Observatory at Turin, 856. 
Emergence from the Soil of the First 
I^arvae of Phylloxera vastatrix, 966. 
Winter Precautions against tlie Pu- 
pae , of Vine Moths, Conchylis ambi- 
guella and Polychrosis hotrana, in 
Piedmont, 960. Mole Crickets [Gryllo-- 
talpa viilgaris) damaging Rice Fields, 
972. The Practical Efficiency of 
Food Traps in the Control of Vine 
Moths and the Presence of the Vine 
Pyralid in Piedmont, 1078. Ameri- 
can Gooseberry Mildew, it 88. Phloe- 
otribus scamhae aides and Hylesinns 
oleiperda. Beetles injiuioits to Olives 
in the Arezzo District, 1197. 


Jamaica : Pseudococciis filamentosus, 
an injurious Scale, 697. 

Japan: Some Japanese FTingi, 481. 
Psendococcus fUamentosus, 697." Pa- 
rasitic Fungi, 789. Parasitic Fungi 
in Formosa, 790. Coccidae, 1119 and 
1192. 

Java: Alang-Alang, 250. 


Jasmine ; Tahernaemontana Wallicliia- 
na; Eugenia paniculaia, 797. 

Juniperus : J. chinensis. Parasitic 
Fungi in Japan. 481. Gymnosporan- 
gium Yamadac, 789. Wood Destroy- 
ing Fungi in the United States, 
962. 

Ramkrun: Kroepoek of Tobacco, 2S8.,, 

Ralu-Kturuiiiiniya, 285. 

Kamppu vandu, 285. 

Khaya senegalensts, 391, 690. 

Koleroga : Pellicularia Koleroga on 
Coffee in Porto Rico, 1185. 

Krauselkrankheit, 288. 

Kroepoek of Tobacco, 288. 

Kuehneola Fici^ 790. 

Kupferchlorid, 793. 

Dachnodius greeni n. sp. in Madaga- 
scar, 695. 

LaeJmo sterna spp., 864. 

Tadybirds : Destruction of Conchylis 
Darvae by Ladybirds, 586. 

Lagria sp. on Cotton and Maize, 391 
and 690. 

Landolphia, Host of Pseudococcus fila~ 
mentosus, 697. 

Laphygma frugiperda. Rice Caterpillar,. 
865. 

Large Bagworm, Clania variegata» 1195. 

Large Narcissus Fly, Merodon eque- 
siris, 974. 

Lavix occidentalis : Wood-devStroying 
Fungi in the United States, 962. Po- 
nies ptitearius and Trametes seio- 
sus, JO 75. Tetfopiura gabrieli var. 
crawshayi, 1198. 

Lasioderma serricorne on Tobacco, 
1081. 

Laykoschwefel, 577. 

Leaf- blight of Coffee, 1185. 

Leaf Case Moth, 1083. 

Leaf-curl : Of Tobacco, 288. Of Po- 
tatoes, 577, 580, 683, 858. 

Leaf-miner of Camphor, 1195. 

Lecaniodiaspis dendrobii, 797. 
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Leccmium : Uganda Cocddae, 293, 
798, Lecanumi p^e-udomagnoliarum, 
1192. 

I.egislative and Administrative Mea- 
sures : Modification of the Uaws on 
Phylloxera Control in Italy, 71. 
The Importation of Cotton Seed 
into Algeria; Decree of the Presi- 
dent of the French Republic, fixing 
the conditions of, 179. Diseases and 
Pests legislation in Ceylon, 285. 
The Recommendations of the Inter- 
national Phytopathoiogical Confer- 
ence, 384. l^aw Placing a Sum at the 
Disposal of the Minister of Agricul- 
ture of France for the Control of 
Voles, 385. Legislative Measures 
Concerning Plant Diseases in 
470. Obser^^ations and Researches 
on ‘‘ Doirfleckenkrankheit Dry- 
spot Disease of Oats, 575. Decree 
of the President of the French Repu- 
blic, April 18, 1914, relating to the 
Importation into Algeria of Plants 
other than Vines and Resin-yield- 
ing, 681. Act allotting 500 000 Francs 
to the Minister of Agriculture of 
F" ranee for the Control of Voles, 
682. Decree of the President of 
the French Republic, June 9, 1914, 
Authorizing the Introduction into 
France of Plants other than Vines 
through the Dijon Customs House. 
S53. Order of the French Minister 
for the Colonies, June 19, 1914, 
forbidding the Importation of FI evea 
Plants into Indo-China, 854. Order of 
the French j^Iinister for the Colonies, 
June 19, 1914, Establishing Regula- 
tions Concerning Disease in Coconut 
Plantations in Cochin-China and the 
Annam and Cambodia Protector- 
ates, 855. Italian Ro3mi Decree of 
May 3, 1914 (No. 425), Instituting 
an Independent Phytopathoiogical 
Obser\’'ator}" at Turin, 856. Decree 
of the Governor of the Colony of 
Eritrea, dated 13 July 1914, (No. 


1026), concerning the Protection 

of Plants, 1064. 

Leisies gtdanensib, 865. 

Lenzii&s sepiaria, Wood-destro^diig 
Fungi, 962. 

Lepidiota pinguis on Camphor, 1195. 

Lepidium Dr aba, 286. 

Lepidoptera : Insects injurious to 
Crops in the Nyasaland^ Protec- 
torate, 690. 

Lepidosaphes beckii on CAtrus in British 
Guiana, 797. In Ceylon, 1084. 

Leptinotarm decomlvmata, 863. 

Lepiocorisa varicovnis and L. acuta on 
Rice in Concliichina, 971. 

Leptosphaeria Tvitici on the Loaves 
of Wheat, 1184. 

Lesser Bud- Moth, 8o^. 

Lesser Burdock, 286. 

Leucenci glaucaf 250. 

Lime-Sulphur Solution, The Prepara- 
tion of, 1077. 

Limnerium hlcickburni on Phihorimaea 
operctdeila^ 1081. 

Lippia nodiflora in the Argentine 
Republic, 623. 

Locusts : Destruction in Turkestan, 
393. Legislative Measures in Egypt, 
479. 

Lophodermium brachysporum in Bel- 
gium, 76. 

Lorantlms, Host of Pscudococcus fila- 
mentosus, 6 gy. 

Lucerne: Agvomym pusilla, 87. Dicho- 
meris ianthes, Cato ps ilia cvocah and 
Catachry^ops pandava in Ceylon, 
1194. 

Lygocerus, 800. 

Lygus pratensfs, 692. 

Loyneiia clerkella^ 577. 

Macrosporitjm Solani in Belgium, 
76. In Tomato vSeed, 1067. 

Madagascar : Laohnodius greeni n, sp*, 
Coccidae on Coffee, 695. 

Madiola latmtia in the Argentine 
Republic, 623. 

Magnolia : Microdiplodia wlilaria n. 
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sp., on Magnolia grandiflom^ 788. 
Coccidae in Britisli Guiana, 797. 

Mahogany, see Khaya senegalensis. 

Makabo, Colocasia antiquonmi, 288. 

Malachius hipusltilaHis, 969. 

Malacidscbwefel, 577. 

'Malacosoma fragilis. Great Basin Tent 
Caterpillar, 1196. 

Malpighia: Coccidae in British Gniana, 
797- 

Maize : Insects Injurious to, in Nigeria, 
391. On the Occurrence of Aphis 
maidis in West Africa, .•:j87. Insects 
Injurious to, in the Nyasaland Pro- 
tectorate, 690. 

Mangifeva indica \ Pseudococcus fila- 
mentasus^ 697. 

Mango Shield Scale, Coccus mangifera, 
797- 

Mango snow scale, Aulacaspis rosae 
797. 

Mamsmius Sacchari .on the Sugar 
Cane in BritivSh Guiana, 860. 

Marssonia Rosae, 1073. 

Maura bohvari on Tobacco, 690. 

Mauritius. Pseudococcus hlameniosus, 
697, 

Mealy shield- scale, 797. 

Megilla maculala on Remigia repanday 
865. 

Melampsora Lini on Linum angusti- 
folium, 788. 

MeMlotus parvi flams in the Argen- 
tine Rei3ublic, 623. 

Meliola Memecyli on, Memecylon edule, 
786. 

Melopius discolor parasitic on Dtacrisia 
maculosa, 391. 

Memecylon ednle 'f M c liola M emecyli , 

7S7. 

Mentha canadensis var. piper ascens in 
Hungary, 1187. 

Merodon equestris, barge ISJarcissus 
Fty. 974- 

Mesochorus sp., 400. 

Metallic Flea Beetle {HalHca pagana), 
a New Pest of Strawberries in 
Victoria (Australia), 88, 


Metarrhisimn A nisopliae, 869. 

Micyobasidium Sorghi on dlie living 
leaves of Sorg/24nn saccharatum, 1184. 

Micyococciis ni gvofaciens as Cause of 
an Infectious Disease of the bar-- 
vae of Lachnostema spp, in the Unit- 
ed States and in Portorico, 864* 

Microdiplodia solitaria n. sp. on Ma- 
gnolia grandiflora, 78S. 

Micro plites riifve‘}itvis n. sp., parasitic 
on Caradfina exigua, 1193. 

Microsphaeva. Y amadai on Hovenia 
dulcis ill Japan, 789. 

Mildew : Resistance of Hybrid Direct- 
Bearer Vines to Mildew, G86. 
Cicinnohohts sp. Parasitic on Apple 
Mildew [Oidium farinostmi), 75. 
American Gooseberry iMildew re- 
corded from France, 183. Phyto- 
pathological Observations in the 
Grand Duchy of Baden 19x3, 
577- Obvservatioiis on the Life- Hi- 
story of the American Goosebenw- 
Mildew, 953. Contribution to the 
Mycological Flora of Servia, 

The Conditions determining the out- 
break of Vine Mildew in Hungary, 
^^ 57 - 

l^Iillet, Insects Jiijurioiis to, in the Nya- 
saland Protectorate, 690, 

Monolexis lavagnei n. sp. parasitic 
on Sinoxylon sexdenlatum, 189. 

Movphacris fasciahts on Tobacco, 690. 

Moss : The destruction of Insects 
Injurious to Fruit Trees and Vines 
by Means of Cairagaheen” or 
“ Pearl Moss '' Jelly, 488. 

Mucuna pruriens, 690, 

Mulberry : Uganda Coccidae, 293. 
Phkospora Mori on beaves of 
Mortis alba, 791. Studies on the 
Phemical Composition of Mulberry 
Trees in Japan, 907. Studies on the 
Mullserry beaf, 1099. 

Musa: Coccidae in British Guiana, 
797- 

Myelois : Pod Borer, 391, 

Myrtus italicar 7S8. 


6 
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Mytilaspis ciiricola on Citrus, 574. 
Myzns cerasiy 76. 

NaPICXJI^ADITO'I arundinacbardm, 
4SI. 

NaFcdsstis : Ftisarium hulhigemini, 79. 

■ Etmiarids strigatns and Merodon e(jue<- 
, stfisy 9,74. 

Nasturtimu: Bacienum aptatum n. sp. 

in the United s^tates, 483. 

Natal : Herse convohmli on the Potato, 
973- 

New South Wales : Rammculus sce- 
lemiusy 187. Peach Tip Moth injuri- 
ous to Peaches and other Fruit 
Trees in New Sotitli Wales, 3082. 
New Zealand : Resistance of Pota- 
toes to BHglit, Phytophihora infe- 
Stans, in New Zealand, 791. 
NicoHana-y see Tobacco. 

Nicotine : Recent Work of the Royal 
Bntoinological Station of Hungary, 
p. 361. Chemical Control by means 
of, 1 80. 

Nigeria : Entomological Pests and 
Problems of Southern Nigeria, 391. 
Novitis cardinalisy 85. 

Nsainbyia {Markhamia plaiycalyx), 
293. 

Niiphar luteumiy 1184. 

Nyasaland Protectorate : Injurious 
Insects, Ooo. 

Oak : Diseases and Pests in Belgium 
in 1911 and 1912, 76, Monolexis 
lavagnei B. sp. parasitic on Si- 
mo xy Ion sexdentatumy 189. Poly- 
poms dryades. Root Parasite of 
the Oak in the United States, 485. 
Wood-destroying Fungi, 962. Coc- 
cidae in Japan, 1192. Malacosoma 
sp. in California, 1196. ' ^ 

Oats: Puccinia gmminis, 76. Tylen- 
chus devasiairix and Osoinis jriiy 86. 
Observations and Researches on 
'‘Dorrdeckenkrankheit (Dry- spot 
Disease) of Oats, 575. 

Ochroe, 797. ' 


Ochfopsofci Sorhi on Primus sinensis, 

790. 

Oedaleiis citrimis on Tobacco, 690. 

Oenophfhim pillerianciy see Tortiix. 

Ohve : Parasites of the Fruit Idy in 
Africa, 190. TeirasticJms geniileiy 
585. A Nematode Parasite of the 
Olive Weevil (PJiync kites mber), 
693. Ceuthospora phacidioiden var* 
Oleae, 788. Phloeotrihus scarabae- 
oides and Eyle sinus oleiperda, 1197. 

Omphalia flamda, 78. 

Onions : Eumenis stri gains in C-reat 
Britain and Ireland, 974. 

Oospora {Oidium) lactis var. Solaniy 688. 

Ootlieca mutabilis on Cotton, 690. 

Ophiobolus : 0. graminis and O. her-- 
potricJvus, 291. 

Opius, T90. 

Opuntia elongata in British Guiana, 
797- 

Orange snow scale, Chionaspis citri, 
797* 

Orchis sp. in France, 862, 

Orobanche : On the Germinating Po- 
wer of Seeds of Orobanche crmafa 
after passing tlirough the Digestive 
Tracts of Cattle and after Fermenta- 
tion in the Dung, 81, 

Orikeda : Coccidae in British Guiana, 
797. In tlie Seychelles, 798. 

Orycies rhinoceros y 285. 

Oscinis : 0 . frity 86 and 575, O. trifo- 
folii vSyn. Aeromy.za pusillay 87. 

OHorrhynchus : O. picipes 86. O. sul- 
ccitusy 1085. 

Oxycareniis dudgeoni on Cotton, 391, 

Oxyrhepes procera c»n Tobiicco, 690. 

f 

Pachytoma gigantea on Cypressus, 690. 

Panicum : P. Colonum in the Argentine 
Republic, 623. P. muticum in British 
Guiana, 865. 

Papaver Rhoeas and P. hybridum in 
Hgypt, 963- 

Papilio lankesware on Camphor. 1195. 

Para grass, Panicum muticum, 86.5. 

Paragus horhonictis on Q.ottony . 



Ptirasa vivida on Coffee, 690. 

Pavlalovia zizyphus parasitic on Citrus 
Fruits, 797. 

Pasta Caffaro, 793. 

Pastures : Notes on the Biology of 
I^eatlier J ackets, Tipitla olemcea, in 
the Pastures of the Ayesnois, 964. 
PaxiUits afrntomentosus, 962. 

Peach Tip Moth injuiious in New 
South M^'ales, 1082. 

Peas : Tlmpoctcnvis bnii n. sp. a Chal- 
cid Parasite of Franhliniella robusla 
injurious in France, 585. 

Pears : Diseases and Pests in Belgium 
in 1 91 1 -1 2, 76. Insects injurious to, in 
Ireland, 86. Epidiaspis beiulae, 587. 
Bacillus mnylovorus, 952, Venturia 
pirina, 959. 

Peelna, 1081. 

Pelliculafia Kolevoga injurious to Cof- 
fee in Porto-Rico, 1185. 

Pemphigus Inf alii on Clover. ii8t. 
Penmsetmn purpureum : Uganda Coc- 
cidae, 293. 

Pepper : A Fungus Disease of Peppers 
{Capsicum spp.) : Colletotrichiim ni- 
grum., 796. 

'Pcnd^fniiiim Sirobi on Pinus Strobus, 
577 ; 

Perocid, 793. 

Periplaneta americana : Micrococcus 
nigrofaciens on P. a. 864. 
Perofiosclerospora, 483 . 

Pcfsea graiisshnay see Avocado. 
Pestalozzia jimerea, 1:186. 

Phaedon cochlevia in Sweden, p. 1545* 
Phenacoccus azaleae, 1192. 

Philippines : New Fungi, 787. 
Phillyrea latifolia, 788. 

Phlegethontius quinquemaculata, 1081. 
Phleosporu Mori on Moms alba, 790. 
Phle.um pralense, 292. 

Phloem : Leaf- Curl in Potatoes and 
its connection with Necrosis of 
. the Phloem, 683. 

Phloeotkfips oleae, 585. 

Pholioia adiposa in the United Sta- 
, tes, 962. 


Plionui, sp., 80. 

Phthoriniaea: P. Jieliopa on Tobacco, 
690. P. operciilella on Tobacco in 
Hawaii, io8t. 

Phyconwcetes, 7 89. 

Phyllohius ohlongatus and P. vivuUae- 
ris 86. 

PJiyllocnislis citrella, 11484. 

Phyllocople.'- vitis, 577. 

Phyllosticta, iSi, 1184. 

Phyllotreta sp. in Sweden, p. 154^- 

Phylloxera : Modification of the Laws 
on Phylloxera Control in Italy, 71. 
Phytopath ological Obser\'ations in 
the Grand Duchy of Baden, 577. 
Experimental Demonstration of a 
Difference in Biological Race bet- 
ween the Phylloxera of the South 
of France and that of Lorraine : 
Perilymbia {Phylloxera) vitifolii per- 
vastairix, 799. Phylloxera vastatrix, 
966. 

Phytophihova : P. Fabevi, 2S5. P. in- 
festans on Solanum Melongena, 789. 
In England, 956. New Era, 966. 
On Cacao, 1072. 

Picea : Hyinuni coralloides on P. 
Engelmanni, 962. Fomas putearius 
in the United States, 1075. 

Pineapple: Injurious Scales from the 
Seychelles, 798. Aspidioius hrome- 
Uae, 967. 

Pinnaspis huxi on Palms and on 
Monstem dehciosa and Anthurium 
magnificum in British Guiana, 797. 

Pimis : Monolexis lavagnei n. sp. (Bra- 
conidae) parasitic on Sinoxylon 
sexdentaium on Vine Shoots. 189, 
Phytbpathological Observations in 
Baden, 1913, 577. Rehmidlopsis co- 
nigena n. sp., 788. Pomes putearius 
and Trametes setosus in the United 
States, 1107. A Contribution to the 
Morphology and Life History of 
Pestalozzia funerea Desm., 1186. 
Pithecolohium Saman host of Pseudo- 
coccus filamentosus, 697. 
Pityogenes: Monolexis lavagnei on, 189. 
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Pilyo-phikonis : Monolcxis lavagnei on, 
189. 

Pkmiago , 964. 

Plasmodiophomy 184, 577. 

Piaiyohinis albimmms parasitic on 
PievGcallis filiae, 292. 

PUnodomiis desiriiens on the Potato, 
4S2. 

Pleospora ivichosioma, Experiments on 
Control on Barley, 388. 

Pleuroitis serotinus, Woorl-clestroying 
Pnngi ill the United States, 962. 

Phisia orichalcea and P. chalcites on 
Cotton, 690. 

Poa : Biology of, 964. P. minuG and 
P. pratensis, 292. 

Podosphaera iridactyki on Leaves ot 
Primus Armeniaca, 11S4, 

Poll pot us spp. in the United >States, 
962. P. dryades, .^85. 

Poivillo, 1079. 

Polychfosis hotmna, see Endemis. 

Polyphylki fullo, p. 2gg. 

Pomegranate : SterigmaiocysHs casia- 
neci in India, 960, 

Pongamia glabra, liost of Pseudococxtts 
filamentosiis, 697. 

Pop ulus : Wood-destroying Pungi in 
the United States, 962, 

Porto-Rico: Micrococcus nigrofacieus, 
86,}. The Koleroga on Coffee, 1185. 

Potato ; Diseases and Pests in Bel- 
gian! in 19T1-12, 76. Psylliodes afp- 
nis, 86 . Chiysophlyctis endohiotica, 
1 82. Phytopathological Observa- 
tions in Baden, 577- Fnsarium, 580. 
Blattrollbrankheit, 683. Phytoph- 
ikora infeskms, 791. In Austria, 85 S. 
Lepiinotarsa decemlvneafa, 863. In 
England, 95 6. New Era, 996. In 
Australia, 1070. In Sweden, p. 1545. 

Powder}’' scab, 1070. 

Fra on sp., 800. 

Prodeni a Uiura : The Law Ko. 13, 
of April 17, '1905 indicating de- 
structive measures to be taken 
against Prodenia lilura. Cotton 
Worm in Egv^pt, 479. 


Pnmella vuIgarL, 724. 

Prtmtts : Wood- destroying Fungi in 
the United States, 962. Primus 
Munie in Japan, 789. 

Pseudococcus : Coccidae in British 
Guiana, 797. P. plamenioms, 697, 
P, virgatus on Cacao, 391;. In Cey- 
lon, 1084. 

Pseudomonas palichronvigenu, 688. 

Pseudotsiiga : Wood-destroidiig Fungi 
in the United States, 962. Pomes 
putearius and Tranieles selosus, 

1075- 

Psila rosae. 86. 

Pterocallis liliae, 292. 

Fieronialits, parasitic on Aphis evo- 
nymi, 800. On L.asiodernia servicorne 
loSi. On Clover 1 , iiSo. 

Pievonycla iasciata on Cotton, 690. 

Pnccinia : The Occurrence of Rust 
vS pores ill the Interior of Wheat and 
Barley Grains, 73. Wintering of 
Cereal Rusts in the Uredo vStage, 
579. Epimedium macianthum on 
Pnccinia Epiniedii in Japan, 481. 
P. glitmarum; 73, 577, 795. P. gva~ 
minis, 7,3. P. Malvaoeanmi, 290. 
P. TrUicina on Triticum vulgare 
in Japan, 789. P. Mentha e on 
Mentha canadensis var. pipera-' 
scens in Hungary, 1187. 

Pueraria phascoloides : Cercospora P^/- 
erariac on P. pJu, 787. 

Pitlvinaria, host plants of, in Uganda, 
293. In British Guiana, 797. PulvP 
naria ci tricola in J apan, 1 192. 

Punica Gmnatuni, see Pomegranate. 

Pyrus : Wood destroying F'lingi in 
the United States, 962. Ochrospora 
Sorbi on the P. sinensis, 790. 

Pyihium de Baryanum and RhizoctO’- 
nia sp. in the United States, 794. 

Pyihiimt palnnvormn in India, 961. 

Qtjarum, 963. 

Quercus : Wood-destroying Fungi in 
the United States, 962. Q, glandulP 
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1cm ill Japan. 789. O. lanuginosa, 
788. Q. piibescens and Q. sessiflora, 

1 184. 

Rabbits : Partial Damages of Frost 
oil AViiiter Cereals resembling 
Damage by Wild Animals, 72. Ob- 
servations in the Grand Duchy of 
Baden igi.-n 577. 

Ranii-ranii, parasitic on Maize, 391. 

Ranunculus : R. Guilelmi - Jordani, 
390, R. scelenihis, 187, 390. ’ 

Rape : The Serpentine Leaf-miner, 
Agfoiiiyza pusilla, 87. 

Raphanus Raphanisthini, 724. 

Rata Ivuramini}^, 285. 

Recurvaria nanella in the United 
States, 804. 

Red-headed fiingns, 797. 

Rehiniella ulmicola, 578. 

Rehmlellnpsis conigena n. sp. on Pinns, 
788. 

Remigia repanda on Rice and Sugar 
cane in British Guiana, S03, 865. 

Reunion : Coffee, 976. 

RJiizoherlesia Ifijolii 11, g. and n. sp. on 
Clover, T181, . 

Rhirjoctonia. Dainjiing off, 794. 

Rhopalosipkum rib is, 86 . 

Rhy-7ichiies ruber, 693. 

Rhynchophoms segnaticoUis, 285. 

Rice : Insects injurious in the Nyasa- 
land Protectorate, 690. New Fungi, 
787. The Scale Insects of British 
Ihiiana, 797. The Grass Moth {RemR 
gid re panda), a Pest of Sugar Cane, 
Rice aiBl Paragrass in British 
Guiana, 865. Withering of the 
Panicle in Bice, 951. Ihincipal Pests 
of Rice ill Indo-China, 971. The 
IViole Cricket, Gvyllotalpa vulgaris, 
damaging Rice Fields in Italy, 972. 

Rice caterpillar, Laphygma frugiperda, 
865. 

Riiigkranklieit, 577. 

Riper sia sp. on the vSugar Cane in 
British Guiana, 797. 

River Birch: Agromyza pruinosa (Dip* 


tera) on River Birch (Belula nigra) 
in Annrioa, 591. Wood destroying 
Fungi in the United States, 962. 

Rodents, p, g2o. 

Roestelia sp. in Japan, f.81. 

Rosenkafer, 869. 

Rose Slug-Cater])illar {EucJea. indeter- 
mina) in the United States, 39b. 

Roses : Typhlocyha rosae, 76. Eucleci 
indetemiina, 396. Adoreius vesiiius, 
S69. Marssonia. Rosae, 1073. 

Ru/mex Acetosella, 724. 

Russia : • Fagopyrimi lararicinn as a 
Weed among Buckwheat in \"olliy- 
nia, 82. New Species of Aphelinits 
Parasitic on injurious Aphids, Soi. 

Rust : The Occurrence of Rust Spores 
in the Interior of Wheat and Barley 
Grains, 73. Wintering of Cereal 
Rusts in the TTredo Stage, 579. On 
the Presence of Sori and Mi^celium 
of Rusts in the Caryopses of Ce- 
reals, 683. 

Rye : Ilxiierinients on the Control of 
Urocysiis occulta (M'allt. Rabenh.), 
3 S 9 * 

Saffron : Phytopathological obser- 
vations in the Grand Duchy of 
Baden I 9 r 3 » 577 * 

Salilhergella : 5 . singularis on Cacao, 
1072 and 1080. 

Saissetia : Coccidae in British Guiana, 
? 97 * 

Salix: Wood- destroying Fungi in the 
ITiiited States, 962. 

Salpingogaster nigra, 1 88. 

Samoa : Adoreiiu vesiiius, 869. 

Sapium : Coccidae in Biitisli Gniana, 
797. 

Sceliolinae on Aphis cvonynii, 800. 

Schizoneura . lanigera on Apple in 
Ireland, 86. Fumigation with Ply dro- 
cyanic Acid, 5 8 7. 

Schkuria bonariensis in the Argentine 
Republic, 623. 

Schoenobius bipimcPAerm on Rice in 
Cochhichina, 971. 
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Sch wei'el alumiriii : nq ^atroiien , 577. 

SciUa : Merodon eguesln^ rm Sc,, 974. 

Schrospora Sacchavi, '|Sr, 

Sclefoiinia cinerea : Cladospormm cpi- 
scleroiiale, 7SS. 

Scabicia p-iishilitut : Mo-nnlexis la- 
id gnei, 189. 

Scoiecotricmn Grcurunis, 575. 

Scymnus inchtdens on Pseudococcus 
fi lam entosii s , 697. 

Seienaspid'Ms ariiculaius 011 Citrus and 
on Coffea Uhevica, 797. 

Seplogloeum Anemones,, 578. 

Se‘Ptoria Peiroselini var. Apii. 957 * 
S. Niipharis n. sp. on Nuphar luteum 
in Servia, 11 84. 

Seteli : Coniparati\'e Water Absorp- 
tion of Sugar Cane Plants when 
Suffering from Sereli Disease, 632. 

Serpentine Deaf Miner, Agroniyza pii- 
siiia, 87. 

Servia : Contribution to the Myco- 
logicalPlora, 1184. 

Sesamia injere-m on Rice in Cochin- 
china, 97 T. 

Sevappii vandu, 285. 

Seychelles : Injurious Scales, 798., 

Shallots : Etimerus strigaius in Great 
Britain and Ireland, 974. 

Shield-scale fungus, 797. 

Sida fhomhifolia in the Argentine Re- 
public, 623. 

Sinapis arvensis, 286. 583. 

Sinoxylon ^sexdentaium : Mmiolexis la- 
vagnU, 189. 

Sisal : Acheki miorio, 194. In Africa, 
783. Uganda Coccklae, 797, Colie- 
totfichum Agaves, 839. 

Siioiia lineata in Germany, 1079. 

SUoiroga cerealelia on Rice in Cochin- 
china, 971. 

Slender or Shore Thistle, in Tasmatiia, 
2S6. 

Small Narcissus Fly, Extmenis sin- 
gains „ 974. 

Soap, Chemical Control hy means of, 
180. 

Sorgkmn , Saccharatum, 1 1 84 . 


Spain : Black, Rot, Guignardvi Bid- 

wellii. 958. 

Spalgis epiiis on Pseudococcus Hlamen- 
tosus, 1084. 

Sphaeroiheca Humuli In vServia, iiS.i. 

Sphaerotheca mors-uvae : Cicinnohohis 
sp., 75. On Ribei. in Belgium, 183. 
Ill the Grand Duchy of Baden, 577. 
Biology, 953. Tile Resistance of 
Different Varieties of Goosberries, 
1068. In Sweden, p, 1^46, In Italy, 
1188. 

Spondylocladmm atrovirens on Potato, 
1070. 

Spongospora : S.* Solam 956. S. suh- 
terranea, 1070. 

Spowt rich urn glolmlijenmi on BHsstis 
leiwoptents, 588. 

Spraying of Fruit Trees with Nitrate 
of Soda, 638. 

Sieveimi hirsuHmi on Abies gvandis 
and Tsiiga heterophyUa and S, pur- 
pureiim on Popuhts, Salix, Larix, 
Betida, 9O2. 

Sterigmaiocysiis castanea on Punica 
Grasiatum in India, 960. 

Stigmella dryophilla on Quercus lasui- 
ginosa, 788. 

Stilbum flaindum parasitic on Coffee, 
78. 

Stinking mayweed, 286. 

Straits Settlements : ParavSitic Fungi, 
1066. 

Streak Disease, 185. 

Suana concolor on Camphor, 1195. 

Sugar Cane : Cultivation in the Ar- 
gentine Republic, p. 424, Some 
Japanese Fungi on, 481. Tomaspis 
/lavilatera, n. sp. (Hemiptera) on 
Sugar Cane in British Guiana, 389. 
Comparative Water Absorption of 
vSugar Cane Plants when Suffering 
from Sereh Disease, 632. Coccidae 
in British Guiana, 797. Tlie New 
Disease ” or “ Dry Disease ’’ of the 
Sugar Cane : M arasmius Sacchari, 
860. A New Sugar Cane Aphid, 
(Aphis hituherculata) in Louisiana, 
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866. E-iixesta chavannei and its Re- 
lation to the vSugar Cane Disease 
caused hy Baoilhis Sacchari, in the 
Province of Tuciinian, Argentine, 
1079. 

Sulphate of Copper : Commercial 
vSiilphate of Co]3per and the Deter- 
mination of the Copper in it, 792. 

Sulphate of iron, 577. 

Sulphur, Chemical Control by means 
of, 1 80. 

Sweden - Wart Disease of Potato, 182. 
W ork of the Puitomological Section 
of the Swedish Central Agricultural 
Experiment Station, during the 
years 11)07-1.^ The Control of Plant 
Diseases in, p. 1546. 

Sweet Peas ; Streak Disease of Sweet 
Peas,-* 1 85. 

Sweet Potato : Plenodonms destruens, 

‘ ‘ Foot Rot ’ ’ of Sweet Potatoes, 482. 
Fusavium hyperoxyspommi and F. 
Batakitis in the United States, 687. 
Sweet Potato Sphinx (Herse con- 
volvuli ?) in Natal, 973. 

^ Syagnis calcar ahis on Cotton, 391. 

Sykpta dcrogata on Cotton, 391, 690. 

Sylpha atfata, 577, 

Sympha agromyzae on Agromyzn prui- 
nosa, 591. 

Synchytrium endohioticum, Chryso- 
plilyctis endobioHca, 182. 

Syringa vulgaru, 797. 

Syrphid Fty : Tife-Plistory of Syrphid 
Fly Predaceous on Froghopper 
Nymphs, 188. 

Syrpkus sp. on Cotton, 391. 

Tahernaemontana Wallichiana, 797, 

Tachardiii : T. decorella in Uganda, 
293. T, lacca in British Guiana, 

777* . ' 

Tapinostola in Hungary, 192. 

Tarnished plant-bug, 692, 

Tasmania : Injurious Plants, 286. 
Carduui> pycnocephalus. Slender or 
Shore Thistle, 287. 


Tea: The Selection of Tea, 244. In 
Ceylon, 2 85. A List of Uganda Coc- 
cidae and their Food- Plants, 293. 
Insects injurious in Nyasaland 
Protectorate, 690. Sterigmatocystis 
castanea^ 960. 

Teazel, 286- 

Terniinalia Caiappn : Aspidiohis de- 
structor in British Guiana, 797. T. 
Uttovalis, 869. 

Tesselated shield-scale, 797. 

Tetvanychiis ; in Sweden, p. ' 1^45. T. 
hioculatiis on Camphor in Ceylon, 
1195. r. mytilaspidis on Citrus in 
Ce^don, 1084. 

Tetvasticliiis gentilei parasitic on 
Phloeoirips oleae, 585. 

Tetropmm gahrieli var. crawshayi on 
Larch in England, 119S. 

Tlianaton, p. siy. 

Theobronta Cacao, see Cacao. 

Thielaviopsis ethaceticus, 285. 

Thripoctenus hrui n. sp. parasitic on 
Frcinkliniella robtista in France, 
5 ^ 5 * 

Thrips, Cryptolhrips jloridensis Wat- 
son, on Camphor, CinnamomMm 
Camphor a, IJ95. On Olive, 693. 

Thuya : Wood- destroying Fungi in 
the United States, 693. 

Tilletia : T. Caries^ 577. T. horrida 
on Rice in Cochin china, 971. 

Tipula oleracea : Notes on the Bio- 
log}^ of Leather Jackets [Tipuh 
oleracea) in tlie Pastures of the 
Avesnois (Nord, France), 964. 

Tmetocera ocellana, 804. ' 

Tobacco : On '' Kroepoek of Tobacco 
in Kamerun, 288. Orobanche ra- 
mosa, 577. Insects injurious in Nyasa- 
land Protectorate, 690, Experiments 
in HaT\"esting Tobacco Leaves, 742. 
Two New Species of Enngi in To- 
bacco Seedbeds : Gloeopeziza tur- 
ricula and Hyalopus geophilus, 861. 
Insects injurious to Tobacco in 
Hawaii, 1081. 

Tomaspis : T. flavilaiera n. sp, in 
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British Guiana, 589. Frogliopper, 
1S8. 

Tomatoes : Black Spots on Tomatoes 
caused 13 }^ Cladosporiimi lierbanmh 
6S8. The Presence of the Hibernat- 
ing i\rycelimn of Macros povium So- 
lani in Tomato Seed, 1067. Blossom- 
Itnd Rot of Tomatoes, 1182. 

Tortfix : Peach Tip Moth, injurious 
to Peaches and other Fruit Trees 
in New South Wales, 10 82. T. pil- 
leMana, 577, T. ribeana^ 86. 

Toxoptera : on the Citrus in Ceylon, 
1084. T. gvaminum. 294. 

TmmJes : in the United States. 962. 
T. seiosits n. sp. and Foines putea- 
rius, 1075. 

Tremella Koreaensis, 481. 

Tfichogramma preiiosa, JoSi. 

Tri loUum pratense, see Clover. 

Trioxys, 800. 

Triplasis purp'iirea, 588. 

Tropaeolum : Bacierinm aptaium n. 
sp. 483. T. majus : Uromyces Tro- 
paeoU, 1184. 

Tsiiga heierophylla : Wood-destro^dng 
Fungi, 962. 

Tulipa : ^Memdon equestris, 924. 

Turkestan : Destruction of Locusts, 
393. New Species o f H_vnieiiopterous 
Parasites on llelioihis arniigeru and 
Canuirmn exigiui in Ru.ssian Tur- 
kestan, IT 93. 

Turnips : Ceiithorrhyackus pleurostigma^ 
86. In the Grand Duchy of Baden, 
577. Godara comalis. 868. 

Twig-girdler on Camphor, 11,95. 

TylencJms devaslratrix, 86, 867. 

Typhlocyba comes, 3 98. T. rosae, j6, 

Typhida Betas, 434. 

Uganda ; Coccidae, 293. Divphya 
(Niiocfis), princeps on Coffee, 696, 
Coffee, 824. 

United States : The Control of the 
Codling in the Sacramento 

Valley, California, 399. Bacterium 
apiaimn 11. sp. Injurious to the Lea- 


ves of vSiigar Beets and Nastiirtimii, 
I'ropaeolmn, 4 S3. Polypovits dvya- 
deus. Root Parasite of tlie Oak., .,1,85. 
Cyliiidrospormm ] itglandis iiijiiriotis 
to the T, eaves of Walnut in Ala- 
1 'iama, 5S2. The Chinch Bug, Bits- 
sus leucopterus, injurious to Cereals 
in Kansas, 5 88. Wilt Disease of 
Sweet Potato, 687. The Control 
of Damping-off Disease in Plant 
Beds, 704. Two New C^eiiera of IW- 
menoptera Parasitic on Ecioedemia, 
So 2. Les.ser Bud-Moth Recurvaria 
nanella on Apples in Michigan, So 4. 
Coccus ciiricola, a New Sca,le infest- 
ing CitruvS Trees in California. 803. 
Micrococcus nigrojacims as Cause of 
an Infectious Disease of the Lar- 
vae of Lachnosterna sp.. ■S()4. A 
New vSugat Cane Aphid, Aphis bilu- 
hevcuiata in Imuisiana, 866. The 
Status of Investigational Work 
on Pear and Apple Blight. 952. A 
Contribution to our Knowledge of 
Apple Scab, 959. Rotting of Pome- 
granates in India : Sierigmatocys- 
tis castmiea, 960. Wood- destroying 
Fungi which Grow on Both Coni- 
ferous and Deciduous Trees, 96 2. 
Field vStudies on the Bndof Ilia Canker 
of Chestnut in New York State, 
1074. Two New \W>od- destroying 
Fungi : Fames piUearim and I'm- 
metes setosus, io75. Outbreak of 
Malaa)soma fvagilis in California, 
XI 96. 

Urania- Griin, 577. 

Uredo : Wintering of Cereal Rusts in 
the Uredo Stage, 579. 

Urocyslis occulUi, 76, 389. 

Uromyces Tropaeoli sp. nov. 011 the 
Living Leaves of Tropaeolum ma jus, 
11S4. 

Uropyxis Fraxini on Fraxinus imigi- 
cuspis in Japan, 789. 

Uruguay : Decree Placing Mytilaspis 
cifricola (--= Lepidosaphes heckii) 
amongst Notifiable Insects, 574. 
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Usiilaginoidea virem> on Rice in Co 
cliiiicliiiia, 97 1 . 

IJsiiiago: U. Mayclis and U. nuda^ 
7-^. U. lioilboeliao, 481. 

Vai,i;oTA: Merodon equesiris, 974. 

Vantssa carditi, 84. 

Vanilla in Madagascar, 635. 

Vaporite, p. 1412. 

Venliiria inaequalis, 959. 

VigiM Catjang : Agromyza pusiJla, 87. 

Vine ; Modification of the Laws on 
Pliylloxera Control in Italy, 71. 
The Rotting of Bunches of Grapes 
produced hy FJioma sp. in Algeria, 80. 
Moiwkxiii lavagnei 11. sp., Braco- 
nid, parasitic on Sinoxylon sex- 
deiiiaimn on Vine Shoots, i S9. Vine 
Caterpillars in Hungary, p. 318. On 
the Pathological Significance of 
Ihidocellular Fibres in the Tissues 
f)f the Vine, 289. The Grape Leaf- 
I-lopper {Typklocyba comes) in New 
York State, 398. On the Patho- 
logical Significance of Bndocellular 
Threads in the Tissues of the Vine, 
480. The Destruction of Insects In- 
jurious to Vines by Means of Car- 
ragalieen or Pearl Moss JelR, 488. 
RecexitWofk of theRoyalHungarian 
Central Ainpelological Institute of 
BiidapCvSt, 529. The Presence of En- 
docelhilat Fibre in the Tissues of 
the Vine and of other Dicotyledons, 
57fK Pliytopathological Observa- 
tions in the Grand Duchy of Baden, 
577. Relation between the Larvae 
of Vine Moths and the Weeds of 
Vineyards, 584, Conchylis ambi- 
giwlki and Polychfosis- boirana in 
Italy, 590. In Hungary, 684. Con- 
trol of the vSecond Generation of 
Vine Moths by means of Protecting 
Envelopes, 694. Comparative Spray- 
ing Experiments with Several Fun- 
gicides against Vine Mildew, 793, 
Pixperimental Demonstration of a 
Differeiice' in Biological Race bet- 


ween the Phylloxera of the South of 
France and that of Lorraine, 799. 
The Conditions Determining the 
Outbreak of \Tiie Mildew in Hnn- 
gar\9 857. Black Rot of Grapes 
{Gitignavdia Bidwellii) in Spain, 
95S. The Ivmefgence from the Soil 
of the First larvae of Phylloxera 
vastairlx in Italy, 966. The Practical 
Efficiency of Food Traps in the Con- 
trol of Vine IMotlis and the Presence 
of tile Vine Pyralid in Piedmont, 
1078. Oiio'rrhynciis snicatiis attack- 
ing Vines in the He d'OkAon, 
France, 1085. Fungi in vServia, 1185. 
Hypochmts Burnaii, a New Fungus 
on the Vine in Switzerland, 1189. 
Lecaniuni magnolianim in J apan, 
1192. 

Viper’s bugloss, 286, 

Voles : The Control of Voles in the 
Val di Cliiana, Italy, 89, Recent 
Work of the Royal Entomological 
Station of Hungann p. 316. A Law 
Placing at the Disposal of the Mi- 
nister of rigticulture of France from 
the Budget of 1913 the Sum of 
750 000 frs. for the Control of Voles, 
3 85. Act allotting 500000 Francs 
to the Minister of Agriculture of 
France for the Control of Voles, 682. 

Wali^LRIana sp, on the Citrus, 1084. 

Water hyacinth, Eichhornta crassipes, 
79S. 

Walnut: Cylindrospormm J-iiglandis 
in Alabama, 582. Siengmciiocysiis 
casianea in the United States, 960, 

Wart Disease of Potatoes ; Chryso- 
phlyctis endobiotica [Synchylrium' 
endqhioiiciim ) , 182. 

Weeds : A Poisonous Buttercup {Ra- 
mmciihis sealer atus L.) in New South 
Wales, 187. List of Proclaimed 
Noxious Weeds in Tasmania, 286, 
Rammicuhis sceleratus and R, Gui- 
lelmi-Jordam in Egypt, 390. Phy- 
pathological Observations in the 
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(kand Diicliy of Baden, 1913, 577. 
Blxperiiiients on the Destruction of 
Charlock (Sinapis arvensis) by He- 
el lanical and Chemical Means, 583. 
Relation between the I^arvae of 
Vine jMotlis and the Weeds of Vine- 
yards and other Idants, 584. Im- 
purities in Seeds in Victoria, Aus- 
tralia, 724. Papaver Rhoeas and 
P. hyhridimi in Eg^^pt, 963. 

Wheat : The Occurrence of Rust Spo- 
res in the Interior of Wheat and 
Barle}" Grains, 73. Puccinia ghmia- 
rum^ 76. Oscinis frit, 86. In Egj^pt, 
387. Phy topathological Observa- 
tions in the Grand Duchy of Baden, 
577. Bibio hoftiilmnis, 691. Piiccmici 
Tniicina, 789. The 1914 Outbreak 
of Rust on Winter Grain in Bava- 
ria, 795. The Contortion and Break- 
ing of \Wieat Straw. 1065. Contri- 
bution to the IMycological Flora of 
Servia, 1184. 

White grubs, 863. 

"White Weed, Lepidium Draba, 286. 

Wild onion, 2 86. 

IVifisonia in British Guiana, 79S. 

Wood-destroying Fungi in the United 
States and in Europe, 963. 

Whirzelbrand, 577. 


XANTHimi SPINOSUM, 286. 

Ximenia americana : PseitdococcHS fi- 
lamentos’iis, ogy. 

. Xylehorus on Tea and on Coffee, 
1195. jovnicahis, 285. 

Xylococens napifonnis on 
serrata, 1192. 

Xylonites praetisius : Monolexis la- 
vciguei, 189. 

* Xylopevtha sp., 1195. 

VKULOW-HJWDBm Coffee Borer, 696. 

Ypononieiita, Hyponomeiita. 

Yucca americana ; Hetevospovinni Yuc- 
cae n. vSp., 788. 

ZaBRUS 1'KNEBRIOIDKS, p. .3/6 . 

Zaghlil, 963. 

Zaghlul, Rantmetihis, 390. 

Zamia : AspidioHis ficus, 798. 

Zea Mais, see Maize. 

Zebronia phenice on Cotton, 391, 

Zilverdraadziekte. 1185, 

Zinc, Arsenite of Zinc as an Insecti- 
cide, 392. 

Zonocems elegans on Tobacco, 690. 

Zopkosis ,sp. on Cotton and on I'o- 
bacco, 690. 
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